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CHAPTER 1 
LITERATURE REVIEW 

1 
Introduction 
Illness has been considered to "be integrally related to life 
situations since ancient times. During the past three decades 
investigations have been made into the nature of the possible 
relationships by numerous works in many different fields. The 
impact of such studies often did not cross professional boundaries. 
Recently, however, the work of physicians, epidemiologists, 
psychologists, sociologists and others have come together to 
form a relative cohesive body of knowledge. 
Unfortunately, elderly populations have often not been investigated 
and situations which particularly affect the aged have been ignored. 
The present study is an attempt to partially rectify these 
circumstances. It begins to define factors which may predict which 
elderly populations are at higher risk for the development of 
atherosclerotic cardiovascular disease. 
Literature Review 
The idea that increased illness is associated with specific life 
situations has received a great deal of attention in the recent 
literature (28, 4l, 51)• Independent variables under investigation 
have ranged from specific life events, such as bereavement and 
relocation, to chronic life conditions, such as social class and the 
presence of social support systems. The outcomes investigated have 
been equally varied. Workers have examined total mortality, general 
measures of morbidity and cause specific morbidity and mortality. 
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Retrospective and prospective methods have been employed on a 
variety of populations distinguished by age, sex, race, socio¬ 
economic status (SES) and many other characteristics. An 
exhaustive review of such a literature is beyond the scope of 
this article. Selected studies will be presented which are 
illustrative of some of the salient issues w tLch have been 
raised and some of the conclusions which have been drawn. In 
addition, problems encountered when relating these studies to 
specific populations, e.g., the elderly, will be discussed. 
Bereavement has been one of the most intensely studied of 
the specific life events which may affect health outcome. 
Rees and Lutkins (46) showed that in a semi-rural, stable British 
population, close relatives (i.e. spouse, parent, child or sib) 
of people who died had a seven-fold increase in the risk of dying 
themselves during the first year of bereavement (4.76 percent 
vs. 0.68 percent, p < .001), when compared to a set of controls 
matched for age and sex. Those at highest risk were found to be the 
widows, with a ten-fold increase in the mortality rate (p < .01). 
The mean age of the relatives who died in the study was 69-75 
14.7 years and the authors presented some evidence to suggest 
increased mortality for the "relatively younger" bereaved group. 
Although exact limits were not given for the range of this younger 
group, it appeared from one of the graphs in the paper that it did 
not extend below age 60. 
McNeill (30), using vital statistics for all of Connecticut, has 
also demonstrated significantly increased mortality rates among the 
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conjugally bereaved. For males, the increase was seen only during 
the first six months following the dearie of a spouse and only in the 
under 63 age group (p < .001). For females the increase was signi¬ 
ficant during the second year following bereavement but only for 
the under 5^ year old group (p < .01) . The comparisons were made to 
the expected mortality rates for the enrire state. 
Paries, Benjamin and Fitzgerald (5r) followed U,486 widowers, 
55 years or older for 9 years . The widowers were identified from the 
death certificates of their wives. It was found, in this prospective 
study, chat in the first six months of bereavement 213 men died whereas 
the expected number was 153 as calculated from the death rates of 
married men. This difference was significant at the p = .001 level. 
After six months, no significant differences were found. 
The data reported above was only concerned with total mortality. 
McNeill (3) in addition commented on cause specific mortality and was 
able to demonstrate increased deaths due to "suicide and accidents" 
(p < .001) and "diseases of the heart" (p < .001) for males under 
60 in the first six months of bereavemenn. For females under 60 during 
this tine there was also a significant excess of deaths from "malignant 
neoplasms". For the second six months and continuing into the second 
year, tech males and females under 60 had. increased death rates from 
"cirrhosis and alcoholism" (p < .001). Tn the over 60 group, males showed 
no increased mortality from any cause while over 60 females had an 
increased risk of dying from "diabetes" (p < .05) and "accidents and 
suicides" (p <.05). 
Paries et. al. (38), in the paper referred to above, also commented 
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on the cause specific mortality in their study. They found that 
the only significant increase was found in the "coronary thrombosis 
and other arteriosclerotic heart diseases" category (p < .001). 
Although the total cohort examined was over 55, no breakdown by 
age was given for the above statistics. 
These studies would appear to imply that there is an increased 
mortality associated with bereavement and that the closer an 
individual was to the person who died, the greater he was at risk. 
The McNeill study suggested that males were only at greater risk 
for a short time after the event while females showed effects for 
up to two years. In addition, it appeared that a large amount of 
the increased mortality was due to cardiovascular disease. Lastly, 
two studies suggested that there was an inverse relationship between 
age and the excess mortality of bereavement. 
The studies concerning the morbidity of bereavement have been 
less conclusive. Part of the problem is due to differing methodological 
approaches. Definitions of morbidity have included the presence of 
medical, psychiatric and psychosomatic illnesses. Especially trouble¬ 
some has been difficulty in distinguishing between illness behavior 
and actual disease. In addition there has been disagreement as to the 
time period after the death which should be considered when bereavement 
associated health effects were examined. Clayton (6) has taken the 
position that symptoms should manifest themselves within four months 
and that consultation should be sought within one year. On the other 
hand, the above mortality studies have shown effects leading to death 
up to two years after the event. In the present review only studies 
which deal with non-psychiatric morbidity will be examined. 
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Parkes (36) studied the medical records of ^ widows aged 38-81 
(mean = 60.2) whose husbands had died in any one of eight London 
private physicians' practices. To be included in the study, the 
widows had to be treated by their husbands' physician for a period 
of not less than two years prior to and l8 months subsequent to 
the death of their spouses. Using the first 18 months of the 
pre-death period as a control, he was able to demonstrate a significant 
increase in the number of consultations for the bereaved per a 
six month period. Those 65 and older saw their physicians for 
medical complaints while the below 65 group saw them for psychiatric 
complaints. There were three hospitalizations, all for bereaved 
woman. Of the specific illnesses examined, only "arthritic and muscular" 
conditions showed a significant increase after bereavement. No 
conditions showed decreases during this time. Clayton (6) argued 
that the widows in this study were merely deferring consultations 
during their husbands' illnesses and thus showed a rebound effect after 
bereavement. She cited as evidence for this the decreased rate of 
consultations for the six months prior to the death event, which 
Parkes did not consider as part of his control period. Parkes 
anticipated such a question and stated that no differences were found 
between the widows of those patients whose deaths were expected and 
those whose deaths were not expected, although no data were given. 
Madison and Viola (31) studied the health of a group of widows, 
using a case control strategy and self-reporting, for the 13 months 
after bereavement. Their study involved both a Boston, Mass, sample 
of 132 cases, 98 controls and a Sydney, Australia sample of 2^3 cases, 
101 controls. Young widows in particular were picked and the average 
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age was about 50 for both groups. The compliance rate was only 
about 50 percent of the total group contacted. No socio-demographic 
data was given for the group who refused to participate. Outcome 
was measured using a differential scale which gave more weight 
to (l) symptoms occurring for the first time or which were 
substantially more troublesome, (2) medical consultations and 
(3) "major diseases such as asthma". Using this system, it was 
shown that 21.2 percent of the Boston sample and 32.1 percent of 
the Sydney sample had a marked worsening of their health in the 
13 month period. This was significant to the p < .01 and p < .001 
levels respectively when compared to the controls. The results imply 
that an actual deterioration in health was occurring among the 
bereaved. However, the study was subjective and retrospective. No 
standardized clinical assessments were made. Also, the non-medically 
indicated use of physicians could not be ruled out. 
Parkes (37) studied a group of 22 London widows under the age of 
65 referred to him by general practitioners, who had agreed to 
participate in a study of the health of such women. Only widows 
who were willing to be interviewed by Parkes were referred. In 
general, the widows were considered for participation because they 
had consulted with their private physicians in the first month 
following the death of their spouse. As Clayton pointed out (6), 
this probably eliminated from the study the "most well" group of widows. 
At least l6 widows who were eligible for inclusion in the study were 
not referred for a variety of reasons. This group was not compared to 
the study group except to mention that the referring GP’s said that their 
' 
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grief reactions were "typical". The study group was followed for 
the 13 months following their bereavement. Parkes found that six 
(27.2 percent) of the bereaved had definite deteriorations in 
their health as documented by direct interviews when compared to 
their pre-bereaved state. No comment was made on the specific types 
of illnesses involved. No hospitalizations were noted. In 
addition, a close correlation was found between measures of irritation 
and anger and the self-reported health states of .the widows. This 
finding appears particularly important when viewing the results of 
Madison and Viola’s work. 
The results of the clinical morbidity of bereavement studies have 
pointed to increases in general measures of morbidity. Only the 
Parkes study (36) documented an increased number of a particular 
group of illnesses. No note was made of increases in cardiovascular diseases. 
Most studies dealt with relatively younger groups of subjects although 
Parkes, in the same study, showed that consultations for widows over 
65 were made for medical conditions. Finally the distinction between 
illness behavior and actual disease presented a problem of interpretation. 
Relocation is another of the specific life events which has been 
studied for its effects on health outcome, especially for a geriatric 
population. The results of these studies have been less clear than 
those of the bereavement work. 
Several studies have shown a clear increase in the mortality for 
relocated Institutionalized geriatric patients. In 1959, Aldrich 
and Mendkoff (l) studied 182 patients in the Chicago Home for Incurables 
who were forced to move due to the closing of the institution. 
Originally 233 patients had been present in the Home but 51 died before 
relocation occurred. One hundred eighty of the remaining 182 patients 
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were followed after transfer. At one year, an overall mortality 
rate of 32 percent was found. This was compared to an anticipated 
rate which was calculated hy examination of the medical records of 
the institution for the ten years prior to the relocation event. 
It was found that in every age group, except for those over 90, 
there was a substantial increase in mortality. In addition, it 
was found that the initial three months of the post-relocation period 
had the highest mortality. 
Similar results were found in another case control study in 
a California hospital (25). Killian studied 600 geriatric patients 
at the Stockton State Hospital who were moved to a variety of other 
facilities in the state. The author examined three groups: (l) 
Those who were sent to other state hospitals (79 patients), (2) 
Those who went to other extramural facilities (65 patients), and 
(3) Those who stayed at the Stockton hospital (109 patients). Each 
group was matched with an equal number of controls by age and 
sex. A review of the hospital records for the four months following 
relocation showed the following results: The mortality rates for 
groups 1 and 2 were 5 and 9 times higher, respectively, than the 
rates for the corresponding controls, although only one death had 
occurred in each of the control groups. For group 3, the patients 
who had stayed in the same institution, no increase in mortality was 
found. 
The two studies reported above probably represent the best data 
available on the mortality of relocation. Other studies, however, 
have not duplicated these results. Ogren and. Linn (3*0 studied hi 
male patients transferred from one nursing home to another and 
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compared their health to a group of ^1 patients who were not 
moved. After six months it was found that the non-relocatees 
had a higher death rate (31.7 percent vs. 19.7 percent) than 
those who moved, although the difference was not significant. 
Originally, however, 62 patients had been transferred but 21 were 
dropped from the analysis because of readmission to a hospital in 
the interval between changes in nursing homes. The mortality rate 
of this group was unknown, thus the increase in the death rate for 
the non-relocatees may have been spurious. However, even if 12 
of the 21 died, the mortality rate for the relocatees would have 
only equaled the mortality for the non-relocatees. 
Goldfarb (12) studied three groups of patients moved from a 
nursing home. The cases were moved forcibly while a voluntary group 
of relocatees were one control group and subjects who remained 
at the home were a second control group. The overall mortality rates 
for the three groups were similar (28 percent vs. 38 percent vs. 
27 percent). However, when the groups were broken down by various 
indicators of possible mortality (high risk group with 3/5 indicators 
of high mortality, low risk group 3/5 indicators of low mortality) 
it was found that only subjects who were in the high risk group and 
who were forcibly relocated had substantially higher mortality rates. 
One problem with the analysis was that only six persons fell into both 
of these categories. Of these, four (66.7 percent) died. Mortality 
rates in the other five groups ranged from 7 percent to 36 percent. The 
authors consider the idea that relocation may be a precipitating event 
for mortality in those persons who were predisposed to it for a number of 
reasons. 
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A similar conclusion was reached by Markson and Cumming (32). 
They studied a group of k9b psychiatric patients over the age of 
65 who were forced to move from a New York State institution. They 
compared their mortality rates to that of two control groups. The 
first was an inpatient group of l40 patients who did not move; the 
second was an out patient group of 35. Mortality rates were 9-1 
percent, 8.6 percent, 5.7 percent respectively. Because of the 
lack of striking differences, the authors concluded that the increased 
mortality rates shown in other studies may have been due to pre¬ 
existent patient characteristics, but that relocation, per se, 
did not put a healthy elderly patient at increased risk of mortality. 
The studies cited above have demonstrated conflicting results 
regarding the mortality of relocation. Some have suggested increased 
mortality overall, some have showed increased mortality for those 
predisposed to illness, while others have showed no difference in 
mortality rates. All the populations reported on, however, have been 
institutionalized, which in itself may be considered a major stress 
(2h). Institutionalized populations have been discussed, however, 
because few, if any, studies have dealt with the medical morbidity 
and mortality of relocation in the non-institutionalized (22). 
When considering the results of studies dealing with institutionalized 
patients, two variables must be kept in mind, as Kasl has pointed out 
(22). One, there may be a self selection process at work. That is, 
only those people who were already sick or debilitated were admitted and 
secondly, the hospital environment may itself be detrimental to health. 
Kasl feels that the first of these variables may be the more significant. 
The above review has referred to the health outcomes associated 
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with two specific life events, bereavement and relocation. Using 
a similar conceptual approach, that is that life events affect health, 
a number of workers have viewed the subject in a more holistic 
manner. They have examined a series of recent changes in the lives 
of subjects using a weighted scale and then investigated the health 
outcomes for those persons with differing total scores. The best 
known of this type of scale is that of Holmes and Rahe (21) who 
devised the Social Readjustment Rating Scale (SRRS). 
The original work consisted of asking 394 predominantly middle 
class (82.0 percent) U.S. subjects, aged below 30 to over 60 (206 
below 30, 137 between 30 and 60, 51 over 60) to rate a series of 
common and uncommon, positive and negative life events, known 
collectively as the Schedule of Recent Experience (SRE), as to 
the "relative degree of necessary readjustment...the intensity and 
length of time necessary to accommodate a life event" that each 
required. Marriage was arbitrarily set at 500. The results were 
the SRRS, which ranged from 11 ("Minor violations of the law") 
to 100 ("Death of a spouse") after each value was divided by 10. 
The values were called "Life Change Units" or LCU*s. In subsequent 
papers ratings done by people of the U.S. aged 19-30 were correlated 
with ratings by Swedes aged 20-25. A U.S. group, aged 25-29 was also 
compared to a Japanese group. Correlations between both were over 
r = .9 (42). Using the original ratings and groups from the sub 
cultures of the U.S., specifically Mexican and Black Americans, 
correlations of r - .77 and r = .82 respectively were found (26). 
Many of the studies done with the SRRS have used Navy personnel. 
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In early retrospective studies, 2,000 Navy people were asked to 
report their life changes and health histories over the previous 
ten years. Rahe and his colleagues (^3) reported that those subjects 
with fewer than 150 LCU's for any particular year had generally 
good health the following year. For those with LCU totals between 
150 and 300, about 50 percent reported some sickness the next year 
and for those with totals greater than 300, over JO percent developed 
some illness the following year. The question of differential memory 
in a study going back ten years is a major question when considering 
interpretation. 
Prospective studies were also carried out. Two thousand, five 
hundred U.S. navy personnel aged 17-30 were asked about life events 
in the six months prior to their duty aboard ship. Responders were 
divided into quartiles. Those in the lowest quartile developed a 
mean of l.U illnesses in the next six months aboard ship while those 
in the highest quartile had 2.1 recorded illnesses in the six months 
aboard ship, a statistically significant difference. 
In a retrospective study in Finland (i+5) a Finnish version, 
standardized in Finland, of the SRRS was used to rate the life events 
of 292 nearly consecutive subjects under 65 in the Helsinki Ischemic 
Heart Disease Register who survived definite Ml's. Complete information 
was collected from the survivors in 95 percent of the sample. Over 
the same period 286 subjects under 65 who died suddenly from coronary 
heart disease (CHD) were identified from the Registry and the SRE was 
completed by a spouse or close relative for 226 or 79 percent. In both 
cases those subjects with evidence of prior illness, said to be generally 
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of cardiovascular origin, were separated from those with no 
evidence of prior disease. LCU totals were computed for the 
six months immediately prior to the coronary event and were compared 
to the totals for the same period one year prior to that. It was 
found that in the surviving group with no evidence of prior disease, 
29 percent showed a markedly increased pre-infarction LCU totals, 
35 percent had moderate increases, and 36 percent had no change. 
In the sudden death group with no evidence of prior disease, the 
corresponding figures were 38 percent, 33 percent and 29 percent. 
Again, it must be emphasized that the matter of differential recall, 
on the part of the survivors and especially on the part of relatives 
of those who died, to "justify" illness is a matter which considerably 
clouds the picture. Reference is made to the retrospective study 
which "demonstrated" that mothers of children born with Downes 
syndrome had a significantly increased number of traumatic events 
in their first trimester of pregnancy. The study was conducted before 
the genetic nature of the syndrome was elucidated. 
Rahe also addressed the "classical" risk factors for cardiovascular 
disease in his Helsinki study. A statistically significant difference 
was found between the coronary death heavy smokers (67 percent of 
whom had marked LCU total changes) and the coronary death moderate 
smokers (21 percent of whom had marked elevations). This suggested 
that recent life events may act as precipitating factors for sudden 
death in the population studied. Indeed, the idea that a clustering 
of life events represents a "crisis" which will have "etiologic 
significance as a necessary, but not sufficient cause of illness" (20) 
that is, acts as a precipitating event, is central to the author's 

thinking on the subject. They have postulated faulty adaptive 
efforts on the part of the organism which lower "bodily resistance" 
and thus leave it open to disease onset as a mechanism (20). 
Subjective assessments of the stresses are not considered. 
The above is only a small sampling of the ways in which the SRRS 
has been used. Unquestionably the scale has been useful and has 
been shown to have predictive value for future illnesses when 
used prospectively. At the same time, many questions concerning the 
SRRS have been raised. Rahe himself reported (4U) correlations 
from .26 to .90 in the test-retest reliability of the instrument. 
He attributed such variations to the differences in interval times, 
sample characteristics and the complexity of the questions used. 
As Sarason et. al. (U7) have concluded, the reliability of the 
SRRS is low. Rabkin and Struening (^l) have pointed out that group 
differences in work using the SRRS are often reported only in terms 
of percentages or else exclusively as p values and that variations 
in any particular sample are often not considered. They also argue 
that, given the large samples used, the differences, while significant, 
may not be clinically useful. Another issue, raised by Dohrendwend 
and Dohrendwend (10), is that the SRE contains a series of items which 
may more properly be classified as symptoms of illness rather than 
recent life events and that this spuriously inflates the relationship 
between events and illness. While this last point is a serious flaw 
if one is thinking in terms of etiology, it is very useful if one wants 
to identify populations at risk. 
In addition to these systematic issues, the SRRS may have limited 
usefulness in specific populations. For example, in an elderly population 
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the instrument may be limited in the following ways: (l) The 
number of people aged 60 and over who participated in the standardiz¬ 
ation of the scale was small and correlations with this age group 
have not been done. (2) The scale was devised using a middle class 
sample and showed deviations when compared to U.S. groups who differed 
socio-culturally. (3) The use of marriage as a standard event 
may not be as meaningful in a population which is farther away 
from it than in a population which is closer to it. (U) The bereave¬ 
ment evidence cited on preceeding pages has suggested that bereave¬ 
ment (highest rated of the stresses on the SRRS) may not have the 
mortality associated with it in the over 65 age group that it has in 
the under 65 age group. (5) The scale lacks items which may be of 
particular importance to the aged such as increasing social 
isolation and physical infirmity. Similar issues could be raised 
for any number of other populations. 
Thus, although the SRRS is widely used and has shown predictive 
value, great care should be exercised when interpreting the results 
of studies employing it, especially retrospective studies and those 
considering an elderly population. 
Hinkle and his associates are another of the major investigators 
of the relationships between life situations and illness. In contrast 
to Rahe, however, Hinkle emphasizes the primary role of predisposing 
conditions and the secondary role of life events when considering 
illness onset (10). Indeed he has said that, on the basis of some of 
his studies in progress, "New cases of CHD rarely if ever occur 
except among men who have some combination of hyperlipidemia, 
abnormalities of carbohydrate metabolism, hypertension, cigarette 
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smoking, and a family history of the disease" (13). 
Illustrative of Hinkle's thinking on the subject of the relation¬ 
ship between life situations and illness was a study conducted among 
a group of people who lived in relatively unchanging environments. 
The subjects were a group of career telephone operators in New 
York City (15, l6, l8), a generally homogeneous group of 336 semi¬ 
skilled women who had worked continuously, for 20 years or more, with 
the same firm in the same city at the same general job. The 
period under investigation was the period of employment from their 
mid 20's to their mid UO's. 
Because the operators were covered by a sickness benefit program 
they were able to afford the average level of health care in their 
community. Accurate records were kept of all illnesses and all 
contact with medical personnel. Using these medical records, the 
frequencies and kinds of illnesses for each woman were investigated. 
When the distribution of illnesses within the group had been established, 
the 20 women with the greatest number of days of sickness disability 
and the 20 women with the fewest number of days of sickness disability 
were selected and each was examined and interviewed at length. 
The results showed that there was a great variation in the amount 
of illness experienced by individuals. It was found that the 
distribution could not be explained by the assumption of random 
occurrence of illness among the operators. Rather, it was best 
described only if it was assumed that some people had a much greater 
likelihood of becoming ill than others. The distribution showed a 
number of people with a great amount of sickness at one end and very 
little at the other. Those who were "sicker" were found to have more 
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major and minor illnesses, more organ systems involved and 
diseases from a greater number of causes. It was also found 
that the illnesses were distributed throughout the 20 year 
period, but that they tended to occur in clusters, especially 
in the "sicker" members of the group. It was found that the 
"healthy" operators were generally satisfied with their lives 
and jobs and that the "sicker" ones were not. Retrospective 
life histories suggested that in the sicker groups, clusters of 
illnesses occurred during periods when the individuals experienced 
increased demands and frustrations from their social environment. 
These demands were viewed as subjectively stressful. On the other 
hand, many of the members of the healthy group had experienced 
similar types of demands and frustrations but did not view 
them as stressful. 
The above study was one in which the subjects involved were not 
exposed to a change in their environment. In addition, Hinkle and 
his associates have conducted a series of studies among people whose 
environments have changed radically (l4, 16, l8). The same types of 
patterns were observed. From these studies Hinkle has drawn three 
major conclusions (13): (l) Exposure to change in the total social 
environment may lead to a change in health status if a) the person 
has a pre-existing susceptibility to illness and he perceives the 
change as important or b) there is a significant change in the 
physical environment, including exposure to disease causing agents. 
(2) Exposure to change in the total social environment may lead to 
no change in health status is a) the person has no pre-existing 
susceptibility or does not view the change as important and b) there 
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is no significant change in the physical environment. (3) If 
a change in the total social environment is not associated -with a 
change in the total physical environment then the affect of the 
change in social environment on health cannot he defined in terms 
of its "objective” qualities. 
Hinkle's work raises the question of what chronic life situations 
may affect one's susceptibility to illness, perhaps, as Rabkin 
and Struening have suggested (^l), by affecting one's perceptions 
of the events as threatening. The latter authors suggested that social 
isolation or lack of a social support system may be a major factor in 
determining increased risk to illness. As defined by Caplan (5) 
social support systems "consist of enduring interpersonal ties to a 
group of people who can be relied upon to provide emotional sustanence, 
assistance and reassurence in times of need, who provide feedback and 
who share standards and values". Because social isolation may work 
mechanistically by affecting one's perceptions of events, it would 
logically be important only in the presence of such stressful events. 
Cassel (3) has taken such a position. The converse would also be 
true. In the presence of strong support systems, recent life events 
would not have the impact on health that they would have in the absence 
thereof. Although he has not formulated the problem as such, it would 
seem that Hinkle's work would support such a position. 
Nuckolls, Cassel and Kaplan (33) have directly addressed this question. 
A prospective study of 170 white primagravida women married to enlisted 
men was conducted in a military hospital. A self-administered instrument 
was used at the time of prenatal registration to measure the subjects' 
assessment of their social support system. At 32 weeks of gestation, each 
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subject completed Holmes and Rahe's SRE. The outcome measured 
whether the total course of the pregnancy was normal or complicated. 
The results showed that neither the life change score alone nor 
the social support score alone predicted complications. When considered 
together, however, 90 percent of the women with high life change 
scores hut low social support scores developed complications while 
only 33 percent of women with equally high life change scores hut 
also high social support scores experienced complications. Social 
support scores were not significant in the absence of high life 
change scores. It could be argued that a military related population, 
which moves a great deal, would be particularly sensitive to a lack 
of social support. Nevertheless, the results show support of the notion 
that social isolation may play a predisposing role in the prediction 
of disease outcome. 
Holmes (19) in some early work on tuberculosis, also addressed 
this question. He found considerably higher rates of the disease 
in groups which formed distinct minorities in their communities and 
that these groups experienced higher rates of residential and oc¬ 
cupational mobility than non-tuberculous groups. That is, tuberculosis 
was more frequent in persons who lacked human groups with whom they 
could interact, who were socially marginal (4). It also seemed 
unlikely that the differential rates could be explained by differential 
exposure to the tubercle bacillus. 
Fowler and McCaller (ll) have addressed the issue of correlation 
between a number of socio-demographic variables, including an index of 
social contacts outside the home, and morale among a large sample of 
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the aged in Boston. Using a probability sample of over 6,000 
addresses from the Boston Standard Metropolitan Statistical 
Area, all people 65 and over were located and interviewed. This 
yielded 1,330 interviews. The index of social contact included three 
components: (l) having a close personal friend outside the home, 
(2) attending religious services at least once a month and (3) 
belonging to at least one formal organization. The index was a 
simple counting of the criteria each respondent met. The results 
showed that many of the variables, such as age, immigrant status and 
education had no effect on morale. Two factors had clear independent 
significant relationships to self-reported morale. The first was the 
number of social contacts a subject had. Those with none had worse 
morale than those with one who in turn had worse morale than those with 
two or more. The second variable which showed a relationship was 
median family income where a definite cut off was seen at $H,000 per 
year. Increases up to that point were associated with significant 
increases in morale, while above that point no differences were found. 
In addition it was found that the interviewer’s rating of the condition 
of the subject's housing was significantly related to morale for those 
whose incomes were below $U,000 per year, but not for those whose 
incomes were over that figure. 
Although no considerations were made for prior morale of the group 
and the study did not deal directly with health outcome, the results were 
interesting. If one subscribes to the hypothesis that the relationship 
of health to life situations is mediated by subjective evaluations, the 
above results would imply possibly worse health outcome for the conditions 
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considered. 
The Fowler study suggested that another of the chronic life 
situations, economic deprivation, was associated with low morale 
among the urban aged. It presented evidence, that only relatively 
severe financial hardship, i.e. incomes under $4,000 per year seemed 
to be implicated. Some of the epidemiological studies of 
cardiovascular disease imply that the same thing may be true when 
considering the interaction between these conditions. Kjelsberg 
and Stammler, as reported in Stammler's major review article on 
the epidemiology of atherosclerotic coronary heart disease (5) 
showed that white males between the ages of 45 and 54 in Chicago in 
1953 with incomes below $2,000 per year had a significantly increased 
mortality from ASCHD which was not seen in any other income group. 
Kent, et. al., (23) surveyed the number of deaths from arteriosclerotic 
heart disease in 83 of the 89 health areas in Manhattan, each with 
a population of about 25,000, in the years 1949-1951- They found that 
there was an inverse relationship between the age-adjusted death rates 
and the median health area income. That is, those areas with high 
income tended to have low death rates and visa versa. The authors 
suggest that this type of epidemiological study was useful because it 
established a frame of reference within which the experience of the 
individual could be examined. 
Lillianfield (29) measured socio-economic status by means of median 
rentals of census tracts in Baltimore in 1956 and again used mortality 
from arteriosclerotic heart disease as the outcome. Initially, he 
found no association. When he added deaths from all other forms of 
"myocardial degeneration" he was able to demonstrate an inverse 
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relationship "between SES and coronary death rates. Lew (27) 
reported on a comparison of the death rates from arteriosclerotic 
heart disease between the "industrial" and "ordinary" policy 
holders of the Metropolitan Life Insurance Company for white males 
in 1953. "Industrial" policy holders were considered to represent 
lower SES groups while "ordinary" policy holders were considered 
to represent higher SES groups. It was found that for those under 
65, SES was inversely related to death rates, while for those over 
65 this was not the case. 
The above studies all dealt with some measure of financial 
deprivation related to mortality data. A similar trend has been 
seen when considering the morbidity of heart disease. The 1935-36 
National Health Survey of the U.S. Public Health Service conducted 
one of the largest scale morbidity studies ever undertaken (52). 
Self reports were used to investigate specific causes of disability. 
Eight hundred thousand families were contacted in 83 cities and 23 
rural areas. In large cities representative sampling techniques were 
used while in smaller cities entire populations were enumerated. Three 
specific criteria were used to define disability: (l) inability to 
perform usual activities on the day of the canvas, (2) illness leading 
so such inability for seven or more days in the previous year and (3) 
hospitalization for one or more days in the previous year (2). Cardio¬ 
vascular diseases were not specifically addressed; categorization 
was for "degenerative diseases" w hch were said to include "cardio¬ 
vascular diseases". When data for the median family income was reviewed 
for urban whites, it was seen that in every age group those earning 
less than $1,000 per year or on "relief" had a significantly increased 
' 
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number of days of disability. It should be noted that in 1935-36 
65 percent of the population contacted had median family incomes 
of below $1,500 per year. 
The above study did not specifically address atherosclerotic 
cardiovascular disease and thus the generality of the data to that 
entity Is doubtful . In 1953-55 the Commission on Chronic Illness 
condicted a several stage study of morbidity in Baltimore (8). 
In the first stage, interviews were conducted in 4,000 households, 
involving about 12,000 people, which represented a random sample of 
the city. In the second stage, a 3-4 hour clinical interview was made 
of a sub group of the original population, with the data being 
weighted to represent the entire population. The families were 
broken down into four median income groups. The clinical data for 
all heart disease showed moderately increased rates for the lowest 
income group. The clinical data specifically for coronary artery 
disease and angina showed a rate of 45/1000 population for the below 
$2,000 per year group while for the other three income groups rates 
ranged from 20.3/1000 to 21.7/1000. The data for "hypertensive 
heart disease" showed similar increases in morbidity in the low 
income groups. Several criticisms of the data for the latter three 
specific categories have been raised (2). First, the rates were 
not age adjusted. Second, the number of cases was small. Third, no 
control for race was made. Since non-whites were primarily in the 
below $2,000 per year group, this would have decreased the income 
differences for hypertensive heart disease for whites because of higher 
hypertensive rates for non-whites. For CAD and angina, however, 
the data for whites alone would have shown increased differences. 
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Data has "been presented that low income was associated, 
in cross-sectional studies, with increased morbidity and 
mortality from what is now called atherosclerotic coronary 
heart disease, numerous objections can be raised when viewing 
these studies. In several, measures were used to assess financial 
hardship, such as median rental of census traits, which were not 
necessarily accurate. That is, the "purity” of the various 
samples could not he known. Second, for several of the studies 
self-reporting was used. Thus the term "heart disease" may be a 
more general term for some people than for others. Indeed, in a 
study by the Hospital Insurance Plan of New York of its membership 
in 1952, the following statement was made: "Thus, it may be 
that "Heart Disease" when reported by persons with little education 
is a far more general term, encompassing a variety of conditions 
than when the same term is used by a person of more schooling" (9). 
If schooling was related to SES in the group studied, this would 
introduce a systematic bias. Third, strict clinical criteria were 
often not used because general measures of morbidity such as days 
of disability or hospitalization were used. At times the outcome 
measured was morbidity due to total heart disease rather than specific 
entities. The above speak to the need for a prospective study, 
using strict clinical assessments in a well defined population to 
determine to what extent income and similar measures of financial, 
situation are related to the incidence of atherosclerotic disease. 
In summary, the present literature review has demonstrated that 
there are a series of life events and conditions that have been 
m 
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associated in a number of ways with many types of health outcomes, 
often with a bad prognosis. A series of suggestions have been made 
concerning the nature of the relationship of the psycho, social, 
economic and recent life events to each. Many populations have been 
investigated with varying degrees of association having been shown. 
In addition, the review has shown many deficiencies if one's 
interests center around the relationship of the life situation to 
the morbidity of atherosclerotic disease in the elderly. Some of 
the chronic life conditions such as social isolation have been 
investigated neither for the elderly nor for atherosclerotic disease. 
The difficulties in the financial situation studies have been 
ennumerated above. In addition, very few have dealt with the elderly 
in an intensive manner, but rather as a small sample in larger studies. 
For example, subjective evaluations of financial status have not 
been examined. In the recent life event literature the research has 
been directed toward the institutionalized in the case of relocation. 
In the case of bereavement, studies have often been aimed at younger 
populations and used mortality or total morbidity as outcomes. Indeed 
Shock (i+8) noted that "Unfortunately and unintentionally older persons 
have largely been excluded from psychosomatic investigations even 
though theprevalence of disease in them is high, the number of bodily 
systems affected is larger than for younger people and the capacity 
to adapt to difficult life events is probably reduced." In addition 
Rabkin and Struening (Ul) have pointed out that despite the presence 
of "multi-causal, comprehensive and interactive" conceptual models 
of illness onset, researchers have continued to look merely at the 
linear relationship between recent life events and illness without 
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considering mediating variables such as social support systems. 
Cobb (7) has stressed similar issues. Paykel (Uo) and others have 
suggested that the future of research on stress related illnesses 
lies in the study of specific events rather than global scales. 
In view of these suggestions and criticisms a study is proposed 
which will examine three hypotheses: 
1. That elderly groups exposed to a series of specific 
psycho-social-economic factors will show an increased 
incidence of atherosclerotic cardiovascular disease. 
2. That when the groups are separated into those individuals 
who experienced the acute events and those who have 
been exposed to the chronic conditions, the former will 
show no evidence of increased prior atherosclerotic 
disease while the latter will. 
3. That groups who were exposed to the chronic conditions and 
who moved will show an increased incidence of disease 
which will not be explainable on the basis of the simple 
addition of the individual risks involved. 
The Relocation Study which was undertaken in Connecticut from 
1971-1975 affords a chance to test these hypotheses. Methods will 
be presented in Chapter 2 and results in Chapter 3. 

CHAPTER 2 
METHODS 
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The data in this project was generated in the Relocation Study, 
principal investigators Drs. A. Ostfeld and S. Kasl conducted in 
Connecticut from 1971-1975* The overall methodology will first he 
briefly discussed and then a more detailed discussion will be made 
of the methods used in the present component of this study. 
THE RELOCATION STUDY 
The two principal aims of the Relocation Study were (l) to 
attempt to define the health and psychosocial correlates and con¬ 
sequences of forced relocation in an elderly population, and (2) 
to further the current state of knowledge of psychosocial stresses 
and health consequences to the elderly. The prospective method of 
epidemiology was used to study a cohort of elderly people as they 
went through the stages of relocation. A comparison cohort of 
controls who did not move were studied in a similar manner. Variables 
which were assessed included physical and social environment, attitudes 
toward relocation, daily activities, social adjustment, and indices 
of psychological and physical states. 
The Setting: 
The basic research strategy of the relocation study was to make 
use of an ongoing "natural experiment", i.e., forced relocation of 
an elderly population. Most requests for relocation in the New Haven 
area were processed by the New Haven Redevelopment Agency including - 
the Family Relocation Office, the Welfare Department, and the New 
Haven Housing Authority. The original plan was to only use persons re¬ 
located in New Haven. By October, 1971, it became evident that this was not 
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possible for a number of reasons. For example, the New Haven re¬ 
location rate had been reduced by two-thirds. Several sources were 
investigated and eventually the housing authorities of Hartford and 
West Haven were contacted and agreed to participate in the study. 
Both cities were building large housing units for the elderly. 
The Sample;Cases: 
The same method for case/control selection was used in all 
three cities. The housing authorities of the three cities maintain 
lists of persons awaiting relocation. When the housing projects were 
completed, the lists were obtained. All people 62 or older were 
approached for inclusion in the study. Reasons for moving included: 
Redevelopment (26.2 percent). Eviction (9-3 percent), on Old Age 
Assistance (24.4 percent), financial hardship (32.9 percent), both 
on Old Age Assistance and Redevelopment (l.3 percent). Excluded from 
the study were all people forced to move because of ill health. This 
was done in order not to bias the results which included viewing a 
change in health status as one of the outcomes. Also excluded were the 
elderly who were forced to move but who did so outside official channels 
because of the difficulties in identifying them. Discussion with the 
housing authorities, and a search of demolition records indicated that 
this group was approximately 30 percent of the elderly involuntarily 
relocated. 
Possible subjects were contacted by trained interviewers. Two 
hundred, fifty-nine people were approached and 208 (80.31 percent) 
completed or partially completed the first interview. Those who refused 
to participate were contacted at each follow up interview and twelve 
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agreed to "become subjects. In addition, five controls moved early 
in the study and were made subjects. This totaled to 225 cases. 
Controls: 
Controls were matched for age, sex, race and area of residence. 
A detailed, reproducible method was used for obtaining controls for 
each subject. The procedure is included in the appendix. Two 
hunred eighty controls were approached and 178 (63.6 percent) agreed 
to participate. However, then five later moved and were included as 
cases. This left 173 controls. Thirty-five of the controls who 
refused were then randomly selected, contacted, and asked to complete a 
brief questionnaire which included age, sex, marital status, occupation, 
subjective evaluation of health, length of residence at current address, 
owner or renter status, education and source of income. Ninety percent 
of this group completed this form. Analysis showed that those controls 
who refused and those who participated did not differ significantly 
with respect to these variables. 
The Interview: Timing and Completion Data 
The cases were interviewed just prior to or just after relocation, 
at two to three months, at one year and at two years following relocation. 
Controls were done at corresponding times. If a subject refused to be 
interviewed initially for one of the follow-ups, he was contacted three 
more times. Then, and only then was he considered a definite refusal. 
He remained, however, an active participant in the study and was 
contacted at the next follow-up period. One hundred eighty-three of 
the 398 subjects (46.0 percent) completed all four interviews (110 cases. 
73 controls). 
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Those in the total sample and those who completed all four 
interviews differed in none of the socio-demographic parameters measured. 
Interview Structure: 
All interviews were conducted in the home of the subject. The 
interview itself was totally structured and varied in the length from 
one to three hours with an average of one and a half hours. The 
questionnaire obtained information on many physical, psychological, 
social and medical variables in the subject’s life. Included was a 
detailed medical history for a number of chronic medical conditions 
and a brief physical exam which looked for residual effects of cere¬ 
brovascular disease. The interviewers then made assessments, according 
to set criteria, of the presence or absence of the conditions involved. 
Nearly identical information was obtained at each interview for the 
time elapsing since the prior interview, while the initial interview 
covered the time prior to the start of the study. In addition two blood 
pressure measurements were taken and a blood sample for twelve biochemical 
tests was obtained at the end of each interview. 
Interviewer Training: 
Each interviewer underwent a brief training period which included 
observing elderly people in group settings, taking of blood pressures, 
drawing bloods and administration of the questionnaire to non-subjects. 
Because medical judgments were involved, an attempt was made to 
compare the interviewer's judgment with that of a physician. Elderly 
people who were not a part of the study were given the medical section 
of the questionnaire, once by an interviewer and once by a physician, 
in random order. Each interviewer saw at least two people also seen by 
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the physician. The people so interviewed were patients in the 
Continuing Care Unit of the Yale-New Haven Hospital and were picked 
"by a physician not on the staff of the Relocation Study. No more 
than several days were allowed to elapse between the two interviews 
and the forms were returned to a third party who evaluated the 
percent agreement. 
Fourteen health conditions were assessed as to their presence 
or absence according to the data obtained from the questionnaire. 
There were twenty-six assessments of interviewer-physician agreement 
made over the course of the study. In eleven of these there was 
100 percent agreement, in ten there was disagreement on one condition 
and in five, disagreement on two conditions. 
Medical Record Data: 
Summaries were made of any hospitalizations which a subject 
indicated that he or she had undergone once the study was underway, 
and death certificates were obtained for all those subjects who had 
died during the course of the study. 
RISK FACTOR STUDY 
The present component of the Relocation Study involved an 
attempt to define two sets of psycho-social-economic factors which 
may affect the incidence of the acute manifestations of atherosclerotic 
disease processes in the elderly. The two sets of factors under investiga¬ 
tion were those that represented chronic conditions and those that 
represented acute events. Chronic factors were viewed as long standing 
conditions such as social isolation and financial hardship which may 
affect one's susceptibility to illness. Acute events were viewed as 
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those occurrences in the subject's life which could be pinpointed 
in time and which may influence the timing of illness onset. 
Incidence of the acute manifestation of atherosclerotic disease 
processes referred to the new occurrences of events, such as a 
myocardial infarction which represented the manifestation of a long 
term, on-going, atherosclerotic process. 
Definition of Independent Variables: 
The independent variables, i.e., the total collection of life 
conditions under consideration, were culled from the questions asked 
at the initial interview. (See results section for the specific 
independent variables used). The selection of the specific variables 
was based on three factors: (l) Data was available only for those 
variables included in the questionnaire. That is, the choices were 
limited to what had been asked. (2) Several of the conditions/ 
events included were those which had been used in many of the previous 
life events schedules in the literature ( 21, 35, 39)* 
(3) A common sense approach was used which especially took into 
account the elderly, lower economic class, nature of the population 
being studied. In some instances several of the original variables 
were combined to create derived variables which would more specifically 
define populations at risk. The independent variables selected 
included those which were originally both categorized and continuous. 
Each variable was then dichotomized into postulated high or low risk 
situations. 
' 
3^ 
Definition of Dependent Variables: 
The outcomes or dependent variables in the study were a series 
of four medical diagnostic evaluations of atherosclerotic conditions 
made by the interviewers at the end of each session. These included 
the following conditions: Angina Pectoris, Myocardial Infarction, 
Stroke and Peripheral Atherosclerosis. A measure of total Athero¬ 
sclerotic Disease which ascertained whether any of the conditions 
had occurred was also used as an outcome. Specific criteria were 
used for the diagnostic judgments (see appendix). Each condition 
was assessed in one of three mutually exclusive groups. An evaluation 
was made that a condition was (l) present or absent, (2) probable, 
possible or absent, or (3) possible or absent. Every condition was 
assigned to only one of these groups and never to the other two. 
Included in the analyses were only those subjects who had no 
evidence of the specific conditions under consideration at the start 
of the study (initial interview). For the Atherosclerotic Disease 
category, subjects were included only if they had no prior evidence 
of any of the four specific conditions. A subject was considered to 
have developed a condition if, at any time during the course of the 
study, he had a possible, probable or present assessment made. To 
be considered as having developed Atherosclerotic Disease, a positive 
assessment was needed on only one of the four conditions. Only those 
subjects who had completed all four questionnaires were included in 
the study. 
Contingency tables were constructed which examined the possible 
interaction between the dependent and independent variables. 
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Atherosclerotic Prior Health Scale: 
The Atherosclerotic Prior Health Scale (ATHPHS) was developed 
to examine the health status of the subjects in the study prior to 
its beginning. The utility in doing this was seen as twofold: 
(1) It would help to delineate whether or not.those subjects ex¬ 
periencing the events/conditions under investigation had increased 
prior general atherosclerotic disease and would thus allow for control 
of this variable. (2) It would offer an avenue of approach to the 
question of overall health status of the subjects in the acute 
and chronic condition groups. 
The ATHPHS was developed using the same four diagnoses which had 
been referred to previously. The scale was designed to take two 
factors into consideration: (l) the severity of the condition, and 
(2) whether a present, probable or possible evaluation had been made. 
Only conditions assessed at the first interview were included. The 
conditions were first divided in two groups based only on severity: 
more severe, rated arbitrarily at 5: MI, Stroke. Less severe, rated 
at 3: Angina, Peripheral Atherosclerosis. An attempt was then made 
to differentiate between "present", "probable", and "possible" evalua¬ 
tions. Conditions with "present" and "probable" evaluations were kept 
at the original value, while conditions with "possible" evaluation were 
downrated by one point. 
The ATHPHS became the following: 
Stroke—probable 5 MI—possible h 
Stroke—possible 
Angina—probable 
Peripheral Atherosclerosis—present 3 
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Each subject received a composite score using the above 
values and the data from the initial interview. Contingency 
tables were constructed which ascertained the number of subjects 
in each category of the independent variables which fell above 
the median value of the ATHPHS and the number which fell below. 
Further Analyses: 
The sub group for each independent variable -which had no 
prior evidence of atherosclerotic disease, as determined by the 
ATHPHS, was then further investigated. It was attempted to determine 
whether these relatively healthy subjects had any increased incidence 
of disease over the course of the study. Using this group, con¬ 
tingency tables were constructed which examined the number of 
people in each of the independent variables who developed illness. 
An attempt was also made to ascertain if those subjects who had 
experienced any of the chronic conditions which were postulated as 
risk factors and who had also been relocated were at higher risk 
of developing illness than either of those two situations would 
have predicted alone. Relocation was picked to demonstrate possible 
interaction because it was the event for which the study had originally 
been designed and was the best controlled of the acute events investigated. 
The entire sample was first divided into Relocatees and Non- 
ROlocatees. The prior analyses which included examining the health 
outcomes and prior health status of the subjects in the postulated 
risk categories were repeated. This generated 3-way contingency tables. 
Since it had been determined that Rslocatees and Non-Relocatees 
had significantly different monthly incomes and it was felt that income 
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may affect the experience of the relocation process, it was 
decided to divide the sample into a group whose income fell 
above the median and one whose income fell below. The health 
outcomes of each subject in the high and low income group was 
again determined after the sample had been divided into Relocatees 
and Non-Relocatees. 
Statistical Tests: 
Three types of statistical tests were used in the Risk Factor 
Study. For all 2x2 matrices, excluding the median test used 
with the ATHPHS, Fishers Exact Test was used. For analyses which 
involved the ATHPHS, chi-square with the Yates Correction was used. 
Finally, a test which yielded a t statistic was used to measure 
the interaction between 2x2 probability tables. ( b9, p. ^95). 
For all tests a p value < .05 was taken as evidence of a 
significant association while a value .10 >p > .05 was taken as 
indicating borderline significance. 

CHAPTER 3 
RESULTS 
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The results of the Risk Factor Study will he presented in 
two sections. Section I examined the entire sample. In Section 
II, the sample was broken down into Relocatees and Non-Relocatees 
before any other manipulations were undertaken. 
In the initial section, socio-demographic data was ascertained 
at the start. Next, three main statistical analyses were undertaken. 
The first Involved a comparison of the health status of those 
subjects who were postulated at high risk to those postulated at 
low risk for each independent variable. The second examined 
the nature of the prior atherosclerotic health status of the 
subjects in each risk category. The third compared the health 
outcomes for the subjects in each risk variable with no prior 
evidence of atherosclerotic disease. 
In the second section, socio-demographic data for the 
Relocatees and Non-itelocatees was first compared. Again three 
main analyses were undertaken. The first investigated the health 
outcome for those subjects exposed to the chronic conditions or 
situations with no prior evidence of disease. The second examined 
the prior health status of the subjects exposed to each chronic 
variable. The last investigated whether a subject had an increased 
risk of developing an illness if he was exposed to both a chronic 
condition and was relocated. 
The sections were used to examine the hypotheses of the study 
in the following manner: The first hypothesis, which postulated 
an increased rate of illness for those subjects exposed to specific 

risk factors was investigated using the data from Sections I 
and II which concerned itself with the health outcomes of the 
subjects in each risk variable. The second hypothesis, which 
postulated a difference in the distribution of illness for the 
subjects exposed to the acute events and the subjects who ex¬ 
perienced the chronic conditions was investigated using the data 
from Sections I and II which was concerned with the prior health 
status of the individuals in the study. 
The third hypothesis, which postulated an increased risk of 
disease for any subject who was both relocated and exposed to a 
detrimental chronic condition used the data from Section II 
which approach the question of interaction. 
A probability level of p < .05 was considered significant, 
while a level of .10> p > .05 was considered borderline or 
suggestive of an association. Due to the large amount of data 
generated, only the data that fell into the above two categories 
was presented. For other associations the initials n.s. were 
used to indicate that the association was neither significant 
nor borderline. 
SECTION I: THE ENTIRE SAMPLE- 
Part A: Socio-Demographic Background 
Socio-demographic data was presented for the sample involved 
in the analyses, i.e., subjects who completed all four interviews 
and compared to the original total cohort. There were no significant 

differences for any of the parameters investigated "between the 
two groups (Table I). 
In general, the characteristics of the population studied 
showed a group composed of elderly white females who were living 
on low levels of income. About 65 percent of the group was female 
while almost three-fourths were white. The mean age of those in 
the study was 71.88 years with a S.D. = 6.30 years. The mean 
monthly income per person was $192.00 with a S.D. = $105.65. 
Approximately one fourth of the group was married while another 
60 percent was either divorced, widowed or separated. Most 
subjects were born in the United States with 30 percent coming from 
Connecticut. Of those born in the United States, the majority 
of their parents were also born in the United States. Greater 
than 30 percent of those studied had children and nearly 95 percent 
of the sample was Protestant or Catholic. More than 60 percent 
had six or less years of education. Over 90 percent had worked at 
least five years during their lifetime. Lastly, the majority of 
the people in the study rented their dwellings while a small number 
owned their own homes. 
Part B: A Comparison of the Medical 
Diagnostic Evaluations for Subjects 
In Each Postulated Risk Category 
The atherosclerotic diagnostic evaluations, or outcomes, used 
in this section were enumerated on page 34 of the Methods section. 
Their total incidence over the course of the study were presented 
in Table II. Of particular note was the large incidence of disease 
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TABLE II 
INCIDENCE OF ATHEROSCLEROTIC CONDITIONS 
OCCURRING DURING COURSE OF STUDY COMBINING 
PROBABLE, POSSIBLE AND PRESENT EVALUATIONS 
Angina 12.1% 
Myocardial Infarction 6.3$ 
Stroke 12.0$ 
Peripheral Atherosclerosis 13.7$ 
Atherosclerotic Disease 32.2$ 

over the relatively short two-year period. Over 30 percent of 
the sample developed some form of Atherosclerotic Disease, while 
nearly 15 percent and 12 percent developed evidence of Peripheral 
Atherosclerosis and Stroke respectively. Greater than 12 percent 
of the sample developed Angina and about 6 percent had Mi’s. This 
was data for those people with no prior evidence of the specific 
condition in question, or any atherosclerotic condition in the 
case of Atherosclerotic Disease. 
Subjects in each of the postulated risk variables were analysed 
with respect to the incidence of these same set of five outcomes, 
(Table III). In Table III the question or questions asked of the 
subject were copied exactly as printed in the questionnaires, and 
thus, as they were asked. When more than one question was combined 
or when data from one question depended on data from a previous 
question or questions, these were also shown. The manner in which 
the question was broken down was then presented with the number of 
subjects who fell into each category. The first category presented 
was always the postulated high risk category while the next category 
was the postulated low risk one. Data pertaining to those variables 
which could be pinpointed to a specific period in time was presented 
first and labeled ’’acute". Subsequently, data was presented for 
those variables better considered long term conditions which were 
labeled "chronic". 
Relocation was the original stress under consideration. Those 
who moved were considered at high risk (60.1 percent) and those who 

did not were considered at low risk. The Relocatees tended to 
have increased incidence of two atherosclerotic conditions. Angina 
and Stroke, "both of which nearly reached significance. As will he 
shown later, however, (Table XII) it was found that Relocatees had 
a significantly higher prevalence of stroke prior to the start 
of the study. This area was further investigated and will be 
discussed later in this chapter. 
In order to further investigate the effects of relocation, it 
was decided to examine the subjects who moved within a year prior 
to the start of the study to look for similar trends and possible 
longer term consequences. Unfortunately, only a small part of the 
total subject population fell into this category (U.9 percent). No 
significant or borderline associations were found. 
Conjugal bereavement, separation and divorce have traditionally 
been considered very stressful events. Due to the small numbers of 
subjects in each of these categories, however, the three had to be 
combined. The total cohort was dichotomized into those who were 
recently widowed, divorced or separated and those who were still married. 
The high risk group comprised 9*6 percent of the total. It was found 
that those at high risk developed significantly more Angina and more 
total Atherosclerotic Disease. 
Another situation which in the past has been investigated as 
possibly stressful was retirement. The group was dichotomized into 
those subjects who had retired within two years (42.9 percent) prior 
to the start of the study and those who were still working. The number 

of people in each category, however, was small, 12 and 16 
respectively. This was most probably due to the elderly nature 
of the population. No significant or borderline associations 
were found. 
Two variables dealt with the immediate financial situation 
of the subjects. The first considered the subjects needing to cut 
back on expenses in the three months prior to the start of the 
study. Those who did were considered at high risk (28.2 percent) 
while those who did not were considered at low risk. No significant 
or borderline associations were found. 
The second of the immediate financial variables dealt with a 
subject’s need to sell any of his possessions to raise cash. Only a 
small number (4.8 percent) had done this. It was found that they 
developed significantly more Angina over the course of the study 
than those who did not. 
Two variables dealt with increasing physical infirmity, a 
problem of special importance to the elderly. The first ascertained 
whether the subject had had any trouble with his eyesight recently 
and the second considered trouble with his hearing. Both affirmative 
answers were postulated to put the subject at high risk (37-4 percent 
and 27.1 percent respectively). Subjects in both of these situations 
were found to have no significant or borderline associations in the 
increased incidence of disease. 
It was considered impossible to determine, with four variables, 
whether they represented acute events or chronic situations 
due to the manner in which the questions were asked. For example, it 
was asked whether the subject had trouble with his eyes recently, not 
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only recently, Thus , those with long term problems could not 
he distinguished from those with only recent problems. Accordingly, 
the variables were labeled "indeterminate". 
In summary, for subjects who experienced the acute events under 
investigation, associations with increased disease were shown for 
the Relocatees, for whom the best set of controls were incorporated 
into the study, and for the recently bereaved, divorced, or separated 
who, it has been postulated (21) , had undergone the most stress. 
Subjects in the medically related indeterminate variables, i.e., 
those experiencing hearing and eyesight troubles, showed no increased 
illness. The subjects who were in the presumably worse financial 
situation of having to sell their possessions, showed a significant 
increase in incidence of disease, while those who had to cut back 
on their expenses did not. 
Next, subjects were investigated who were exposed to a series 
of long term, chronic conditions. They were broken down into four 
groups: Those who lacked social interaction, were in bad financial- 
situations, had experienced specific situations in their personal 
backgrounds and who lived in bad home conditions. 
In the first of these categories, subjects who lacked social 
interaction, six specific questions were considered. The first of 
these pertained to the existance of a confidante, that is, someone 
in whom the subject had complete trust. Those who had no confidante 
or no contact were considered at high risk (1^.7 percent). No 
significant or borderline associations with outcome were found. 
Because of the small number of persons (21) in the above category 
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and its very specialized nature, i.e., "someone in whom you 
have complete trust", it was felt that another situation which 
examined the same general type of data would he helpful. The 
number of close friends a subject had was chosen and was broken 
down into the number of subjects with none or one (23.0 percent) 
and those with more than one close friend. A significant association 
was found between those at postulated high risk and the incidence 
of stroke in the study period. In addition, this same group was 
shown to develop borderline more Angina and borderline more Mi’s. 
While the above situation dealt with the number of close 
friends, it said nothing about the subject's contact with them. 
Friend Contact dealt with this aspect. It was broken down into those 
subjects who never saw their friends (7-5 percent) and those who did. 
No significant or borderline associations were demonstrated. 
The next set of circumstances dealt with the subject’s social 
interaction in his particular neighborhood. The first examined the 
number of close friends who lived in the neighborhood w hie the second 
looked at the number of neighbors the subject felt he knew well 
enough to call on. Both were dichotomized into a high risk group, 
persons with none or one friend or neighbor (23.0 percent and 43.3 
percent respectively) and a low risk group, those with more than 
one friend or neighbor. No significant or borderline associations 
were found for either. The third of the neighborhood social interaction 
situations examined a similar situation to the second. Instead of 
investigating the number of neighbors the subject knew well enough 
to call on, in this situation, actual neighbor contact was investigated. 
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Those 'who never visited their neighbors or who never had their 
neighbors visit them (19-3 percent) were postulated at high risk 
and compared to those who had some contact. The isolated subjects 
developed very significantly (p < .005) more Angina. 
In general, subjects who lacked social interactions showed 
no significant increased associations with illness except for those 
with no close friends and no contact with their-neighbors, which 
both showed strong associations. When viewing the Friend/Neighbor 
dichotomy, it was interesting to note that it was presence or absence 
of close friends which appeared to be related to disease w Hie it 
was contact with neighbors that was so associated. 
The next group of variables dealt with various aspects of the 
financial situation of the subjects. One variable, however, could 
be considered to fall into both the social interaction and financial 
categories: Whether or not the subject received any type of 
financial support from his family. Those who did not receive support 
(84.6 percent) were postulated at high risk in both categories. 
They showed less interaction with their family unit and had one less 
source of income. It was found that these people developed significantly 
more Angina over the course of the study. 
Individual Monthly Income wan the first of the strictly financial 
variables to be considered. The median monthly income for the total 
sample was $172.00 per person. This is approximately $2,064 per 
person per year, a very low sum. The subjects were divided into those 
whose income fell below the median (48.5 percent) and those whose 
income was greater than or equal to the median. This dichotomization 
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was obviously not between the poor and the rich but rather between 
the more poor and the less poor. It was found that those whose 
income fell below the median (postulated high risk) developed 
significantly less Peripheral Atherosclerosis. No explanation will 
be made for this apparent contradiction at the present time, but 
the problem will be again discussed when prior health status is 
controlled for. 
Another measure of financial situation was deemed to be the 
absence or presence of some form of savings. Those who had no 
savings (58.8 percent) were felt to be at high risk. It was found 
that this group developed significantly more Strokes and total 
Atherosclerotic Disease. 
The next variable dealt with the monthly financial status of 
the subject. It was dichotomized into those who were either going 
into debt or using their savings at the end of each month (l9«9 
percent) and those who were breaking even or saving money. It was 
interesting to note that the majority of people, even with a median 
individual yearly income of about $2,000, felt that they were able to 
manage. This variable was included in the chronic condition group 
because it was felt that it represented a life situation despite the 
fact that it asked specifically about monthly status. No significant 
or borderline associations were found. 
Owner or renter status was considered another variable with 
which financial situation could be assessed. Renters (89*9 percent) 
were considered less well off and thus at postulated risk, while 
owners were considered at postulated low risk. No significant or 
borderline associations were found. 
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The last financial variable used was a subjective assessment 
on the part of those included in the study of how difficult it 
was to live on their income. Again, as with the Monthly Financial 
Status variable, and for the same reasons, this was considered a chronic 
situation. People who said it was impossible or very difficult 
(28.8 percent) were differentiated from those who felt it was only 
somewhat of a problem or no problem. It was found that the former 
group developed very significantly more Mi's (p = .003) than the 
latter group. 
It can be seen that subjects w ho experienced financial dif¬ 
ficulties, as assessed in several different ways, developed significantly 
more illness. Of these individuals, those who lacked savings and 
who felt they experienced difficulty living on their income were 
the most strongly affected. 
The next two variables dealt with the personal background of the 
subject. The first examined those who had one or both parents die 
before the age of l6 (36.8 percent) as compared with those who had 
had both parents alive until that age. The former were considered 
at high risk and were found to develop significantly more Mi's and 
borderline more total Atherosclerotic Disease. 
The second personal background variable dichotomized the sample 
into those who spent their childhood in a rural setting (23.1 percent) 
and those who did not. It was felt that the change to an urban 
environment, where the study was conducted, would represent a major 
change in lifestyle and thus the rural group was postulated at high 
risk. No significant or borderline associations were found. 
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The final variable examined was viewed as a measure of the 
physical surroundings of the subjects. A series of six questions 
were asked which related to the condition of the apartment/house 
in which they lived. A subject was considered to have bad home 
conditions if any question was answered in the negative direction 
(51.8 percent) and good home conditions if none were answered 
negatively. The former were felt to be a high risk and developed 
significantly more Peripheral Atherosclerosis. 
In conclusion, in this first analysis the incidence of 
illness of the subjects experiencing a series of events/conditions 
was compared to the incidence of illness for thosesubjects who had 
not. A number of the former group was found to have developed 
significantly more disease w hie one of the latter had. The direction 
of the assocations , however, was unclear due to the lack of knowledge 
of the prior health status of the subjects in the various groups. 
This question was addressed using the Atherosclerotic Prior Health 
Status Scale. 
Part C: Atherosclerotic Prior 
Health Status Scale 
The subjects in each of the risk categories were examined to 
determine their health status prior to the start of the study, using 
the ATHPHS as described on page 35. These ATHPHS employed the prior 
prevalence data of the various medical diagnostic evaluations as 
ascertained from the initial interview. This data is presented in 
Table IV. As was seen with the incidence data for the same conditions. 
* 
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TABLE IV 
PREVALENCE OF ATHEROSCLEROTIC CONDITIONS AT INITIAL INTERVIEW 
Probable Possible Present 
Angina k.1% 7-5% 
Myocardial Infarction Ik..9% 
Stroke 1.1% 8.1% 
Peripheral Atherosclerosis 6.2% 
Atherosclerotic Disease 30.9% 

6 o 
the sample had a high proportion of subjects with some form of 
prior atherosclerotic disease (30.9 percent). The number of 
people with evidence of prior MI was nearly 15 percent while for 
Stroke it was nearly 10 percent. Angina and Peripheral Atherosclerosis 
showed a prior prevalence of nearly 12 percent and about 6 percent 
respectively. 
The analysis using the ATHPHS in the various risk categories 
was implemented by use of a median test (1*9, p. 121*). 
For each category of the risk factors it was determined how many 
subjects had values less than or equal to the median, that is, 
better health and how many had values greater than the median, that 
is, worse health. Since the median for every variable was 0.00, 
the number of subjects above the median also represented the prior 
prevalence of Atherosclerotic Disease outcome. 
For the acute risk variables (Table V) it was found that 
there were no significant or borderline differences in the 
atherosclerotic prior health status of the subjects who had ex¬ 
perienced any of the events under consideration and those who had 
not. 
For the indeterminate variables ,■ it was found that subjects who 
were having trouble with their eyesight scored significantly higher 
on the ATHPHS (p = .02). No other significant associations were found. 
In the chronic condition categories, no significant differences 
were found for the socially isolated group. In the financial group, 
those subjects with no savings scored significantly higher on the 
ATHPHS (p = .018). In addition those subjects who said they were 
' 
TABLE V 
ATHPHS 
ATHPHS 
ATHPHS 
ATHPHS 
ATHPHS 
ATHPHS 
COMPARISON OF THE ATHEROSCLEROTIC PRIOR HEALTH STATUS 
OF THE SUBJECTS IN EACH POSTULATED RISK CATEGORY 
Relocation Time At Present Address 
GT MED 
Reloc. Non Rel. 
£ = .363 ATHPHS GT 
LT lyr GT lyr 
32.7 27.1* MED 11.1 31.6 
LE MED 67.3 72.6 ns LE MED 88.9 68.1* 
110 73 9 17l* 
Recent D.S.W. Retirement 
LT 2yrs MARR LT 2yr WRKG 
GT MED 20.0 31* .0 
= .018 ATHPHS GT MED 16.7 12.5 
LE MED 80.0 66.0 
c 
ns LE MED 83.3 87.5 
5 1*7 12 16 
Sell Possessions 
YES_NO 
ATHPHS GT 12'5 33.3 
LE MED 87.5 66.7 
8 159 
Cut Back On Expenses 
YES NO 
GT MED 32.6 33.3 
x2 = .009 
LE MED 67.1* 66.7 c ns 
1*6 117 
2 
= .865 
ns 
2 
x 
c 
= .583 
ns 
.709 
Eyesight Problems Hearing Problems 
YES NO YES NO 
GT MED 1*3-8 25.2 2 
x = 5.1*7 
c 
p = .02 
GT MED 
ATHPHS 
31*.8 31.5 
LE MED 56.3 71*.8 LE MED 65.2 68.5 
61* 107 1*6 121* 
Confidante Family Income 
NO YES NO YES 
GT MED 33.3 30.3 
x2 = .000 
0 ns 
GT 
ATHPHS 
MED 29.1 1*1*.0 
LE MED 66.7 69.7 LE MED 70.9 56.0 
21 122 ll*l 25 
Number Close Friends Individual Monthly Income 
LEI_GT1 
GT MED 25 . 0 32.1 2 _ .1*35 
“ Xc ns 
LE MED 75.0 62.9 
ATHPHS 
LTMED GEMED 
GT MED 32.9 2 8.7 
LE MED 67.1 71.3 
2 
X 
c 
= .129 
ns 

TABLE V CONTINUED 
Friend Contact 
NONE SOME 
GT 
ATHPHS 
MED 
5U .5 30.9 
LE MED 
1*5.5 69.1 
11 136 
Savings 
ATHPHS 
NO 
GT MED 1*0.0 
LE MED 60.0 
YES 
. a o 
_x = 5.668 
78.6 c 
- p = .018 
100 70 
In Neighborhd. Monthly Financial Status 
LEI GT1 DEBT MANAGE 
GT 
ATHPHS 
MED 
28.0 33.8 2 , , 
x = .l*ll* 
GT 
ATHPHS 
MED 36.1* 31.6 2 
LE MED 
72.0 66.2 ns LE MED 63.6 68.1* c 
107 68 33 133 
Neighbors Know Well Enough to Call On or pent 
NONE SOME RENT OWN 
GT MED 
ATHPHS 23.9 35-5 2 xc = 2.015 
GT 
ATHPHS MED' 35.1 26.7 
LE MED 
76.1 61*.5 ns LE MED 61*.9 73.3 
71 93 134 15 
Neighbor Contact 
NONE SOME 
GT 
ATHPHS MED 32.1 32.5 
LE MED 67.9 67.5 
28 LL7 
Parents Alive to 16 
NO YES 
ATHPHS GT MED 35.9 29.1 
LE MED 61*. 1 70.9 
64 110 
How Difficult on Income 
DIFF MANAGE 
GT 
ATHPHS 
MED 42.6 28.4 
LE MED 57.4 71.6 ( 
47 116 
P 
Home Conditions 
BAD GOOD 
ATHPHS GT MED 38.6 24.4 
LE MED 61.4 75.6 
88 82 
= 2.1*21* 
.120 
2 
x„ = 3.31* 
p =.068 
Rural Childhood 
YES_NO 
ATHPHS MED 1*0.5 27*9 
LE MED 59.5 72.1 
2 
= 1.859 
ns 
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having difficulty living on their income tended to score higher 
on the ATHPHS. Although this finding was neither significant 
nor borderline (p = .128), there was a suggestion that it represented 
a trend in that direction. 
Of the personal background and physical surrounding variables, 
it was found that those subjects with bad heme conditions scored 
borderline higher on the ATHPHS. 
The striking finding in the above data was that the absence 
of savings was a significant indicator of both the increased prior 
prevalence and increased incidence of total Atherosclerotic Disease. 
In addition, those subjects with bad home conditions tended to have 
worse prior health and had a significant increase in their incidence 
of Peripheral Atherosclerosis. A similar condition could be said 
to exist for those subjects who found it difficult to live on their 
income. They tended to have worse prior health status and developed 
significantly more Mi’s. An unresolved question was whether the 
finding of an increased incidence of a specific atherosclerotic 
condition was related to the increased prior prevalence of total 
Atherosclerotic Disease. 
Part D: A Comparison of the Medical 
Diagnostic Evaluations for Subjects In 
Each Postulated Risk Category With Ho Prior 
Evidence of Atherosclerotic Disease 
It was decided to address t hs question in a systematic manner 
by first selecting those people with no prior evidence of atherosclerotic 
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disease, as determined by the ATHPHS, and then determining their 
health outcomes for each risk category. 
It was found that the incidence for the entire sample of the 
various atherosclerotic conditions under consideration for those subjects 
with no prior evidence of disease differed minimally for the incidence 
for the entire study (Table VI and Table II). Socio-demographic 
data for this group revealed no significant differences for any 
of the parameters investigated from that of the group which completed 
four interviews. 
The health outcomes for the subjects in each risk category 
with no prior evidence of disease is presented in Table VII. 
In the acute/'in determinate category, Relocatees still developed 
increased incidences of both Angina and Stroke with approximately 
the same level of significance. This eliminated the possibility that 
the association with Stroke had been an artifact of increased prior 
prevalence. The recently bereaved, divorced or separated continued 
to show increased rates of both Angina and total Atherosclerotic 
Disease, although the former association was now only borderline. 
Subjects at postulated high risk in the following variable categories 
continued to show no evidence of increased risk of disease: Time at 
Present Residence, Retirement, Cut Back on Expenses, Hearing and 
Eyesight Problems. Those who had to sell their possessions were still 
found to develop significantly more Angina. 
In the chronic condition section subjects considered at high 
risk because of lack of social interaction as measured by the 
Confidante, Friend Contact and Number of Neighbors Knows Well Enough 
to Call On variables continued to show no increased propensity to develop 
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TABLE VI 
INCIDENCE OF ATHEROSCLEROTIC CONDITIONS FOR THOSE 
SUBJECTS WITH NO PRIOR EVIDENCE 
OF ATHEROSCLEROTIC DISEASE 
Angina 13.2% 
Myocardial Infarction 5.2% 
Stroke 9•7% 
Peripheral Atherosclerosis 11.9% 
Atherosclerotic Disease 32.2% 

TABLE VII 
A SUMMARY OF THE COMPARISON OF THE MEDICAL DIAGNOSTIC 
EVALUATIONS FOR THOSE SUBJECTS If) EACH POSTULATED RISK 
CATEGORY WITH NO EVIDENCE OF PRIOR ATHEROSCLEROTIC DISEASE 
Relocation 
Angina 
Angina 
Reloc 72 57.6? 
N Reloc 53 1*2.1*? 
Reloc N Reloc 
YES 17-7 7-7 ET = .095 Stroke YES 
NO 82.3 92.3 NO 
62 52 
Time at Present Residence 
LT 1 yr 8 6.1*? 
GT 1 yr 117 93.6? 
No significant or borderline associations. 
Recent DSW 
LT 2 yr 1* 11.8? 
MARR 30 88.2? 
_HEggg_ —MARR. 
YES 50.0 7.1 
ft n£7 ATH LI - .Uof 
NO 50.0 92.9 DIS NO 
1* 28 
Reloc N Reloc 
14.5 3.8 
85.5 96.2 
62 52 
LT2yr MARR 
100.0 27.3 
0.0 72.7 
4 22 
ET = .052 
ET = .015 
Retirement 
LT 2 yr 10 1*1.7? 
WRKG l4 58.3? 
No significant or borderline associations. 
Cut Back on Expenses 
YES 31 28.W 
NO 78 71.6? 
No significant or borderline associations. 
Sell Any Possessions 
YES 7 6.2? 
NO 106 93.8? 
YES NO 
Angina YES 50.0 10.9 ET = .029 
NO 50.0 89.1 
6 101 
Eye Problems 
YES 36 31.0? 
NO 80 69.0? 
No significant or borderline associations. 
Hearing Problems 

TABLE VII CONTINUED 
Angina 
Stroke 
Angina 
Confidante 
None ll* lU.155 
Has Confid. 85 85 .95? 
YES 
NO 
No significant or borderline associations. 
Number of Close Friends 
LEI 29 2b.b% 
GT1 90 15.6% 
LEI GT1 
25.0 8.2 
ET = .037 
YES 
MI 
75.0 91.8 NO 
2h 85 
LEI GT1 
16.0 2.3 
81*.0 97-7 
25 86 
Friend Contact 
NONE 1* !».li 
SOME 95 95.9% 
ET = .023 
No significant or borderline associations. 
Number Close Friends in Neighborhood 
YES 
NO 
YES 
LEI 75 62.5% 
GT1 1*5 31-5% 
LEI GTl 
13. h 2.3 m 
ET - .0U5 
YES 
MI 
86.6 97-7 NO 
67 1*3 
Number Neighbors Knows Well Enough To Call On 
LEI 5b hi ,k% 
GT1 60 52.6% 
No significant or borderline associations. 
Neighbor Contact 
NONE 19 19. b% 
SOME 79 80.65? 
NONE SOME 
LEI GTl 
8.7 0.0 
91.3 100.0 
69 1*3 
26.3 6.6 ET = .026 
ET = .051 
NO 73.7 93.1* 

TABLE VII CONTINUED 
Family Income 
NO 99 87.6# 
YES lU 12.lt? 
No significant or borderline associations. 
Individual Monthly Income 
LT MED 58 50.0? 
GE MED 58 50.0? 
No significant or borderline associations. 
NO 
YES 
Savings 
60 52.2? 
55 1*7-8? 
NO YES 
Stroke YES 17.2 2.0 ET = .008 
NO 82.8 98.0 
58 51 
NO YES 
ATH YES 1*0. .8 21.1 ET = .01*2 
PIS NO 59. .2 78.9 
Monthly Financial Status 
DEBT 21 18.8? 
MANAGE 91 81.3? 
No significant or borderline associations. 
Own or Rent 
RENT 87 88.8? 
OWN 11 11.2? 
No significant or borderline associations. 
How Difficult on Income 
DIFF 27 21*.6? 
MANAGE 83 75-5? 
DIFF MANAGE 
YES 13.0 1.3 
ET = .036 
NO 87.0 98.7 
23 78 

TABLE VII CONTINUED 
Parents Alive To l6 
NO 111 3b.5% 
YES 78 65.5% 
NO YES NO YES 
Angina YES 21.1 9.3 ET = .078 ATH YES It!*.8 26.7 
NO 78.9 90.7 
PIS NO 55.2 73.3 
29 60 
Rural Childhood 
YES 25 20.2% 
NO 99 19.6% 
YES NO 
MI YES 13.6 3.2 3 II O 00
 
-
Cr
- 
NO 86.lt 96.8 
22 93 
Home Conditions 
BAD 51* 1*6.5# 
GOOD 62 53.5# 
BAD GOOD 
PERIPH. 
YES 20.0 3.6 
ET = .011 
ATHER. NO 80.0 96.lt 
.072 
1*5 55 
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illness. Those subjects with no close friends in the neighborhood 
showed a significantly increased risk of developing both Stroke and 
MI, while previously neither association had been found. Those 
subjects with no close friends in general were found to be at 
significantly higher risk for developing both Angina and MI, while 
previously those associations had only been suggestive. In the 
former analysis it had been found that subjects with no close friends 
were at significantly higher risk to develop Stroke. This association 
was not found. Those people with no neighbor contact continued to 
develop significantly more Angina. 
For the financial variables it was found that the association 
between those subjects with an individual income above the median 
and increased peripheral atherosclerosis which had appeared to be 
opposite to the direction predicted by the hypothesis was abolished. 
No difference in health outcome was found for those subjects. 
In addition, those subjects who received income from their families 
did not differ in health outcome from those who did not. The 
previous increased incidence of Angina was not found. Subjects who 
were going into debt at the end of each month and who rented their 
homes showed no increased risk of disease. People without savings 
were still at significantly higher risk to develop both Stroke and 
total Atherosclerotic Disease while those who found it difficult to 
live on their income continued to show evidence of a significant increase 
in the incidence of Myocardial Infarction. 
In the personal background and physical surrounding groups, it 
was found that subjects whose parents died before 16 were at borderline 
higher risk to develop Atherosclerotic Disease in general and Angina 
in particular . The prior significant increase in the number of Mi's 
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vas not found. Subjects with rural childhoods who previously had 
appeared to show no effects, now demonstrated a borderline increase 
in the risk of developing an MI. Those with bad home conditions 
still developed significantly more Peripheral Atherosclerosis. 
By controlling for evidence of prior atherosclerotic disease, 
few changes were noted in the number or types of increased risks 
which had previously been demonstrated. Those conditions which 
tended to be indicators of increased prior atherosclerotic disease 
(lack of savings, difficulty living on one's income, bad home 
conditions) were found to continue to predict for groups at high 
risk for development of disease when subjects who evidenced prior 
disease were eliminated from the analyses. 
Indeed, in the sample with no evidence of prior disease, groups 
which developed any particular condition were not highly correlated 
with groups who developed any other condition. That is, any particular 
subject usually developed only one condition over the course of the 
study (Table VIII). 
In summary, for the acute/indeterminate, no different associations 
were found or established ones lost. In the social interaction group, 
the observation that the presence or absence of friends vs. neighbor¬ 
hood contacts was important was strengthened by the significant 
associations between lack of close friends in neighborhood and Stroke 
and MI which had not previously been present, while subjects who 
lacked neighbors they knew well enough to call on and who had no 
contact with their neighbors did not change. In the financial group 
the one observation that was not in accord with the postulated.direction of 
the stress/disease interaction was abolished. In the Personal 
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Background/Physical Surroundings groups, essentially no changes 
were found. 
SECTION II: EXAMINATION OF THE ENTIRE SAMPLE 
BY RELOCATION/NON-RELOCATION 
Part At Socio-Demographic Data 
When the socio-demographic data for the entire study was 
broken down by Relocation/Non-Relocation, one significant difference 
was found (Table IX). The difference between the groups was that 
of income. The Relocatees were receiving significantly less income 
per person than the Non-Relocatees (p <.0l). This can most 
probably be explained by the definition of the Relocatees. The major 
reasons for Relocation included being on Old Age Assistance and 
financial difficulties. In addition, there were set levels of income 
which could not be exceeded if people were to be moved into public 
housing. The latter fact may also have affected the reporting of 
income. Although strict confidentiality was assurred, some of the 
Relocatees may have underestimated their income. 
Thus, in general, those who were relocated were not significantly 
different on any major socio-demographic characteristic except monthly 
income from those who were not. In analyses which compared the two 
groups, this difference was taken into consideration. 
When comparing the socio-demographic data for those Relocatees 
vs. Non-Relocatees with no prior evidence of atherosclerotic disease 
(Table X) the above difference in income was again appreciated. In 
addition, however, Relocatees had a higher chance of being born 
outside the United States. This was the first time any sub group 
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in the present study was so differentiated and was most 
probably due to chance distribution in a sample which had 
been continually reduced in size from the original. 
Part B: A Comparison of the Medical Diagnostic 
Evaluations for Those Subjects with No Prior 
Evidence of Atherosclerotic Disease in Each 
Postulated Chronic Risk Category 
This set of analyses compared the health outcomes of the 
subjects exposed to the chronic life situations and those who were 
not after the sample had been divided into Relocatees and Non- 
Relocatees. In order to control for prior atherosclerotic disease, 
only those subjects with no prior evidence of illness were used 
in the analyses. The results are presented in Table XI. 
In the social interaction group, for the Relocatees, subjects 
who had previously shown no higher risk of developing illness 
(those in the Confidante, Friend Contact, Number of Neighbors 
Knows Well Enough to Call On and Family Income high risk categories) 
continued to show no increased evidence of disease. Those subjects 
with no close friends continued to be at higher risk to develop 
both MI and Angina, but somewhat less so. Those with no close 
friends in the neighborhood again developed more Stroke but not 
more Mi's. Those individuals with no neighbor contact still were 
at significantly higher risk to develop Angina. 
For the Non-Relocatees, those subjects with no contact with 
their friends, who knew no neighbors they could call on and who 

TABLE XI 
A SUMMARY OF THE COMPARISON OF TUB MEDICAL DIAGNOSTIC EVALUATIONS FOR THOSE SUBJECTS 
IN EACH POSTULATED RISK CATEGORY WITH MO 
EVIDENCE OF PRIOR ATHEROSCLEROTIC DISEASE FOR RELOCATEES AND NON RELOCATEES 
RELOCATION NON RELOCATION 
No significant or borderline 
associations 
LEI GTl 
Angina 
YES 31.3 9.8 O
 
V
O
 
o
 
II
 
g
 
NO 68.8 90.2 
16 1»1 
LEI GTl 
MI 
YES 17.6 2.2 ET = .060 
NO 82.lt 97.8 
17 1*5 
Confidante 
MI YES 
NO 
Number Close Friends 
Periph 
Ath. 
YES 
NO 
Stroke 
YES 
NO 
NO YES 
1(0.0 0.0 
60.0 100.0 
5 37 
LEI GTl 
50.0 10.3 
50.0 89.7 
39 
LEI GTl 
22.2 0.0 
77.8 100.0 
9 h3 
ET = .0X2 
ET = .OUO 
ET =.028 
Xh ■ 
RELOCATION NON RELOCATION 
Friend Contact 
No significant or borderline associations. 
Number Close Friends In Neighborhood 
LEI GTl 
Stroke XES 20.0 It.3 
NO 80.0 95.7 
35 23 
NONE SOME 
YES 
Angina 50.0 7.3 
NO 50.0 92.1 
ET = .093 
Neighbor Contact 
ET = .010 
No significant or borderline 
associations. 
No significant or borderline 
associations. 
Individual Monthly Income 
No significant or borderline associations. 
Savings 
NO YES 
Stroke YES 22.9 It.5 
NO 77.1 95-5 
35 22 
No significant or borderline 
associations. 

TABLE XT CONTINUED 
Savings (continued) 
NO YES 
Ath YES 45.2 
20.0 
Pis NO 54.8 80.0 
31 15 
Monthly Financial Status 
No significant or borderline associations. 
Own or Rent 
No significant or borderline associations. 
How Difficult on Income 
MI YES 
NO 
Angina YES 
NO 
DIFF MANAGE 
18.2 0.0 
81.8 100.0 
11 44 
NO YES 
33.3 11.4 
66.7 88.6 
18 44 
ET = .038 
Parents Alive to l6 
ET = .050 
No Significant or borderline 
associations. 
YES NO 
MI 0.0 10.5 ET “ .091 
NO 100.0 89.5 
43 19 
Parents Alive to l6 (continued) 
Ath. 
ms. 
NO YES 
6o.o 26.5 
4o.o 73-5 
15 34 
Rural Childhood 
No significant or borderline associations. 
Home Conditions 
BAD GOOD BAD GOOD 
Periph. 
YES 13.3 0.0 
ET = .081 Periph. YES 33.3 6.7 
Ath. NO 86.7 100.0 ATH. NO 66.7 97.3 
30 25 15 30 
BAD GOOD 
Ath. 
50.0 14.8 
Pis. 50.0 85.2 
14 27 
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received no income from their families did not show increased 
risk of disease, as had been the case previously. Those with 
no confidante were found to be at significantly increased risk 
to develop MI. This association had not been seen previously. 
Alternatively, those people with no close friends, friends in 
the neighborhood and with no contact with their neighbors showed 
no increased risk of illness, which had not been the case when 
the entire sample was considered. Those subjects with no close 
friends developed significantly more Peripheral Atherosclerosis 
and Stroke, while for the Relocatees with no friends, the 
associations had been with MI and Angina, as they had been when 
the entire sample was considered. 
In the financial group, for the Relocatees, subjects with 
low incomes, who were going into debt each month and renters 
continued to have no increased risk of illness. Subjects who 
lacked savings again showed evidence of increased incidence of 
both Stroke and total Atherosclerotic Disease, but less so. Those 
who found it difficult to live on their income were again found to 
be at higher risk for MI. 
For the Non-Relocatees, subjects with financial hardships 
as measured by any of the criteria in the study, showed no increased 
risk of disease. 
Finally, in the personal background and physical surroundings 
group, for the Relocatees, subjects with rural childhoods showed no 
increased risk of disease w rile previously they had shown a. borderline 
association with increased MI. Subjects whose parents had died before 
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l6 showed an increased risk of developing Angina and total 
Atherosclerotic Disease. Those with had home conditions were 
again found to he at higher risk to develop Peripheral Atherosclerosis. 
The latter three associations were stronger than those seen 
when the entire sample was examined. 
For the Non-Relocatees, subjects with rural childhoods 
demonstrated no increased risk of disease. Individuals whose 
parents had died before l6 tended to develop more Mi's, an 
association not seen previously, while those with had home 
conditions were again found to he at significantly increased 
risk for Peripheral Atherosclerosis and also for total Atherosclerotic 
Disease, an association which had not previously been seen. 
The nature of the differences between the data for the 
Relocatees and Non-Relocatees and thus an estimation of the 
effects of relocation on those subjects exposed to the chronic 
conditions, will be statistically approached in the last part of 
this section. 
The general conclusions from the data within each relocation 
group will be discussed after Part C. 
Part C: Atherosclerotic Prior Health 
Status of the Subjects 
Exposed to the Chronic Life Situations 
The next analysis of the study involved examining the prior 
health status, using the ATHPHS, of the subjects who experienced 
the chronic life situations. (Table XIII) 
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TABLE XII 
COMPARISON OF THE PREVALENCE OF ATHEROSCLEROTIC CONDITIONS 
AT THE INITIAL INTERVIEW FOR RELOCATEES AND NON RELOCATEES 
Relocatees Non Relocatees 
Angina 11.0$ 12.3$ 
Myocardial Infarction 1 4.6$ 15.5$ 
Stroke 15.0$ 2.7$ X2 = 5.8k 
c 
Peripheral Atherosclerosis 6.4$ 6.0$ 
p < .02 
Atherosclerotic Disease 33.3$ 27. 4$ 

TABLE XIII 
ATHEROSCLEROTIC PRIOR HEALTH STATUS OF SUBJECTS 
IM EACH CHROMIC CONDITION CATEGORY BY RELOCATION 
AND WOH RELOCATION 
RELOCATION NON RELOCATION 
Con fid ante 
NONE HAS CONF NONE HAS CONF 
GT MED 35.7 33.8 
ATHPHS RT GT MED 35.7 33.8 
LE MED 61*.3 66.2 ATHPHS ET > .5 
LE MED 6U. 3 66.2 
lit 68 
7 5U 
Number Close Friends 
LEI GTl t.fI CrTl 
ATHPHS GT MED 12.5 39.7 ET = .011 ATHPHS GT MED 1*3.8 21.1* ET = .075 
LE MED 87-5 60.3 LE MED 56.2 78.6 
21* 78 16 56 
Friend Contact 
NONE SOME NONE SOME 
ATHPHS 
GT MED 62.5 31*.7 
ET = .121* ATHPHS 
GT MED 33.3 26.2 ET > .5 
LE MED 37-5 65.3 LE MED 66.7 73.8 
8 75 3 61 
RELOCATION NON RELOCATION 
Number Close Friends In Neighborhood 
ATHPHS 
ATHPHS 
ATHPHS 
LEI GTl 
30.2 37.5 
69.8 62.5 
63 1*0 
Number 
LEI GTl 
27-9 37.3 
72.1 62.7 
1*3 51 
NONE SOME 
1*6.7 33.3 
53.3 66.7 
ET = 0.228 ATHPHS 
Neighbors Knows Well Enough to Call On 
ET = .230 ATHPHS 
Neighbor Contact 
ET = .21*8 ATHPHS 
15 
LEI_QTl 
GT MED 25.0 28.6 
LE MED 
75.0 71.1+ 
1*1* 28 
LEI GTl 
GT MED 17.9 33.3 
LE MED 82.1 66.7 
28 1*2 
NONE SOME 
GT MED 15.1* 31.1* 
LE MED 81*. 6 68.6 
13 51 
ET = 
ET = 
ET = 
.1*72 
.121* 
.217 

TABLE XIII CONTINUED 
RELOCATION 
Famlly Income 
NON RELOCATION 
NO YES 
OT 
ATHPHS MED 32.5 35.7 
LE MED 67.5 64.3 
83 14 
LT MED GE MED 
ATHPHS 
GT MED 31.6 35.6 
LE MED 68.4 64.4 
57 45 
NO YES 
GT 
ATHPHS 
MED 42.2 24.2 
LE MED 57.8 75.8 
64 33 
ET > .5 ATHPHS 
Individual Monthly Income 
ET = .1*16 ATHPHS 
Savings 
ET = .063 ATHPHS 
NO YES 
GT MED 24.1 54.5 
ET = .051 
LE MED 75.9 45.5 
58 11 
LT MED GE MED 
GT MED 36.0 21.4 ET = .155 
LE MED 64.0 78.6 
25 42 
NO YES 
GT MED 36.1 18.9 
ET « .083 
LE MED 63.9 81.1 
36 37 
RELOCATION NON RELOCATION 
Monthly Financial Status 
DEBT MANAGE 
ATHPHS GT MED 40.0 34.2 
ET = .408 
LE MED 60.0 65.8 
20 76 
Own or Rent 
RENT OWN 
ATHPHS GT MED 36.9 33.3 ET = .5 
LE MED 63.1 66.7 
84 9 
How Difficult on Income 
DIFF MANAGE 
ATHPHS GT MED 51.9 28.8 EM1 = .032 
LE MED 48.1 71.2 
DEBT MANAGE 
ATHPHS GT MED 30.8 28.1 ET = .5 
LE MED 69.2 71.9 
13 57 
RENT OWN 
ATHPHS GT MED 32.0 16.7 ET = .402 
LE MED 68.0 83.3 
50 6 
DIFF MANAGE 
ATHPHS GT MED 30.0 28.0 et = .5 
LE MED 70.0 72.0 
27 66 20 50 

TABLE XIII CONTINUED 
ATHPHS 
ATHPHS 
ATHPHS 
RELOCATION 
Parents Alive to 16 
NON RELOCATION 
NO YES 
GT MED 1*1*.1* 28.8 
LE MED 55.6 71.2 
36 66 
YES NO 
GT MED 37.9 30.9 
LE MED 62.1 69.1 
29 81 
BAD GOOD 
GT MED 1*1.0 26.3 
LE MED 59.0 73.7 
ET = .086 
Rural Childhood 
ET = .318 
Home Conditions 
ET = .102 
ATHPHS 
ATHPHS 
ATHPHS 
NO YES 
GT MED 25.0 29.5 
LE MED 25.0 70.5 
28 1*1* 
YES NO 
GT MED 1*6.2 23.7 
LE MED 53.8 76.3 
13 59 
BAD GOOD 
GT MED 33.3 22.7 
LE MED 66.7 77.3 
.1*1*5 
.101 
.21*0 
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It was found for the Relocatees that subjects with no 
close friends had a significantly decreased prevalence of prior 
atherosclerotic disease. No explanation can be offered for this 
apparent reversal of prediction, especially in view of the data 
that the Non-Relocatees had a borderline increased prevalence of 
prior disease. Again for the Relocatees, those who found it 
subjectively difficult to live on their monthly- incomes had a 
significantly increased prior prevalence of disease. Those with 
no savings , whose parents were not alive to age l6 and who had 
bad home conditions all had borderline increases in the prevalence 
of prior atherosclerotic disease. 
For the Non—Relocatees, those receiving income from their 
families showed an increased prevalence of prior atherosclerotic 
conditions. This apparent reversal of prediction can most easily 
be explained by assuming that those who were sick needed support 
from their families to live more than those who were not. Thus, 
those who were receiving family income would show a worse prior 
health status. Borderline associations were demonstrated between 
subjects with no friends, no savings and rural childhoods and worse 
prior atherosclerotic disease. 
In summary, the above analyses by Relocation/Non-Relocation, 
as had been the case with the entire sample, imply that subjects 
with no savings, with bad ho me conditions and those who found it 
subjectively difficult to live on their incomes tended to demonstrate 
both worse prior health and to be at increased risk to develop new 
disease. In addition, the present analysis suggest that subjects 
whose parents died before l6 should be added to that list. Subjects 
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with no close friends were not easily categorized. Relocatees 
had better prior health while Non-Relocatees had worse prior 
health and both groups showed increased incidence of new disease 
over the course of the study. 
Part D: Comparison of the Relocation 
and Non-Relocation Data 
The nature of the differences between the Relocation and 
Won-Relocation analyses and thus an estimation of the effects of 
relocation on subjects exposed to the chronic situations, was 
examined. Because the Relocatees differed from the Non-Relocatees 
in monthly income and it was felt that one's level of income would 
affect the subjective evaluation of the relocation experience, 
this variable was controlled for by first breaking the entire 
sample into those whose income fell above the median income for 
the group and those whose income fell below. Although the group 
also differed with respect to place of birth, when the sample was 
broken down into United States and foreign born, the latter category 
was too small to make analysis possible. Thus, t lis difference 
was not systematically investigated. Three-way contingency tables 
were constructed which investigated the health status of the 
subjects exposed to the chronic conditions and Relocation for the 
high income group and the low income group. In most cases no 
interactions were found. Significant interactions are presented 
in Table XIV. If an interaction existed for subjects experiencing 
both the chronic conditions and Relocation in which neither the 
combination of the two postulated high risk groups nor the combination 

8? 
of the two postulated low risk groups showed the greatest 
incidence of disease, the tables were considered uninterpretable 
using the hypothesis under investigation in the present study. 
Such tables were not presented. Often the N in such tables was 
very low. 
For the low income group Relocatees with no close friends 
and with no close friends in their neighborhoods each showed an 
increased risk of developing Angina which could not be fully 
explained by the added risk of being moved (p <.01 and 
p <.05 respectively). In the high income group, Relocatees 
with no close friends in their neighborhoods exhibited the same 
type of increased risk for Stroke (p < .01). In addition, 
Relocatees with no savings, whose parents died before l6 and 
with no neighbor contact all showed borderline increased risks 
of developing conditions which could not be explained by the 
simple addition of the individual risks. 
In summary there was no general indication of interaction 
or synergy for subjects exposed to the chronic life situations 
and Relocation. For several of the groups, however, this was not 
the case. 
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CHAPTER b 
DISCUSSION OF RESULTS 
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As documented in the Results section (Table I) those who 
completed all four interviews were not significantly different from 
the entire sample with regard to age, sex, race, marital status, 
place of birth, religion, education, presence of children, income, 
working history or ownership status. Thus, the socio-demographic 
make-up of the sample was not altered by the selection of those who 
had completed all four interviews. 
In addition it was found that the group which completed four 
interviews and who had no evidence of prior atherosclerotic disease 
also did not differ in any of the above mentioned characteristics 
from the group which only completed the four interviews, i.e., the 
initial group examined in the present study. 
The first hypothesis of the study under consideration was that 
subjects who experienced a series of psycho-social-economic conditions 
would develop an increased incidence of atherosclerotic disease over 
the two-year course of the study. Table VII in general supports this 
hypothesis for a number of the events/conditions investigated. 
Relocation was the event which the study was designed to examine 
and which occurred at its beginning. Thus, immediate as well as long 
term effects should have been evident. The findings of significantly 
more Strokes and borderline more Angina among the Relocatees suggested 
the presence of stress related effects. Table VIII shows that the 
subjects who developed strokes were not highly correlated with those 
who developed Angina. Thus, the above results were probably not two 
aspects of the same association. Indeed, for the entire study group 
with no prior evidence of disease, no two of the conditions under 
investigation were highly correlated with each other. 
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The other acute event which was highly associated with 
outcome was recent conjugal "bereavement, divorce or separation. 
Although the N for this analysis was only 5 and thus all 
conclusions drawn were tentative, it appeared significant that four 
of the subjects had no prior evidence of disease and all of them 
developed some form of Atherosclerotic Disease over the course of 
the study. Both of the findings, that effects of bereavement were 
apparent more than two years after the event and that an elderly 
population showed very strong effects, are at odds with the 
evidence previously cited in the Introduction. This would make 
the small sample size particularly important when interpreting these 
results. On the other hand, none of the studies referred to dealt 
with a group which was similar to the elderly urban poor of the present 
study. 
While Relocation appeared to be a significant stress, subjects 
who had spent a short time at their residence at the time of the 
initial interview did not develop significantly more disease. Several 
reasons can be given for this: (l) The total N in the population 
was 9 (^.9 percent), compared to 72 for the Relocatees, making 
results of statistical analyses tenuous. (2) The subjects at postulated 
high risk may have moved up to one year prior to the start of the 
study and thus any immediate effects would have been missed. 
The recently retired group also showed no significant associations 
with outcome. Similar factors to those cited above were probably 
at work. The total N under investigation was only 28 with 12 (b-3 
percent) retired and 16 (57 percent) working. This may have an artifact 
of the interviewing structure. A large number of questions were asked 
relating to work status. This may have led to inaccuracies in assessing 
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the actual number of people working and retired. In addition, the 
population was, in general, an elderly, retired one. A third factor 
was again related to the time at which the event occurred. The 
high risk group could have retired up to two years prior to the start 
of the study and thus immediate or short term effects would have 
been missed. 
In the indeterminate group, only subjects who had to sell their 
possessions were at increased risk for disease. Again, there were 
only 8 subjects at postulated high risk. However, when compared to 
the Cut Back on Expenses variable, which had k6 subjects in the high 
risk group and no significant associations, there was some suggestion 
of a stress effect. Those subjects who had to sell their possessions 
and were presumably in a worse financial situation developed more 
disease than those who only had to cut back on their expenses. 
For the medically related variables, subjects with hearing and 
eyesight difficulties showed no increased risk of disease. This was 
somewhat of a surprise, especially in the latter category. Eyesight 
Problems were found to be an indicator of prior disease in the subjects 
who experienced them (Table V). They are also a well known manifestation 
of atherosclerotic disease. Because of these facts, it was assumed 
that they would be a predictor of increased risk of disease. They were 
not, even in the analysis which did not control for prior disease. The 
lack of association may have been due to the non-specific nature of the 
question which included any eye problems, thus diluting out atherosclerotic 
effects. 
In conclusion, for the acute events and indeterminate conditions, 
there seemed to be some evidence for associations between some of the 
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postulated high risk groups and disease outcome. It appeared that 
those conditions which traditionally or logically would be considered 
more stressful were related to increased incidence of disease. For 
subjects experiencing several of the categories no significant associ¬ 
ations were found, although numbers of subjects and timing of events 
make some of the analyses suspect. Angina appeared to be the 
condition most commonly related to subjects experiencing the acute 
events , although the associations in general were not as strong as 
with the other outcomes. 
For the chronic condition variables, there also appeared to be 
evidence to support the idea of increased incidence of disease for 
those subjects considered at risk. In the social interaction group, 
several interesting comparisons could be made. When subjects with 
no confidantes were compared to subjects with no close friends, the 
former group showed no significant difference in health outcome while 
the latter group was shown to be at significantly higher risk 
for the development of Angina and MI. This discrepancy can most 
probably be attributed to the exact wording of the questions. A 
confidante was said to relate to someone in whom the subject had 
complete trust and confidence. This was most often probably taken 
to mean a spouse and so lack of confidante probably referred to 
prior bereavement rather than a condition of social isolation, which 
would be better examined by the presence or absence of close friends. 
Thus, the effects of lack of a social confidante may have been diluted 
by prior bereavement, the effects of which were no longer evident. 
It was also interesting to explore the possible dichotomy between 
the total social sphere with which the subject interacted and the 

more limited neighborhood social group. Absence of close friends 
was highly correlated with the increased incidence of two independent 
atherosclerotic conditions, while the absence of neighbors knows 
well enough to call on was not highly associated with any. This 
suggested that lack of presence of acquaintances in the restricted 
group was not as important as lack of friends in one's total social 
sphere. That is, the Neighbors Knows Well Enough to Call On variable 
did not measure the same nature of social interaction as the Number of 
Close Friends variable. 
Subjects with no close friends in the neighborhood could be seen 
as a subset or the intersection of the two above variables. They developed 
significantly more Stroke and MI. This tended to support the idea that 
it was the nature of the friend relationship or the lack thereof rather 
than the nature of the acquaintance relationship which had predictive 
value when considering the incidence of atherosclerotic disease. 
In the two social contact variables, the Friend Contact one had only 
four subjects in the postulated high risk category, making any analyses 
unreliable. Lack of Neighbor Contact, however, was found to be 
significantly correlated with Angina. This suggested that, while the 
presence or absence of acquaintances was unrelated to disease outcome, 
actual evidence of social interaction with one's acquaintances may be 
related to illness outcome. 
For those variables which deal directly with the financial situation, 
some evidence supported the first hypothesis of the study. Subjects with 
no savings and who found it difficult to live on their incomes were both 
at higher risk for disease. An interesting finding was that subjects with 
incomes below the median for the sample did not develop increased disease 
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while those with no savings did. This may have been due to the 
differing chronicity of the conditions that the two variables 
measured. Lack of savings implied that either over a large portion 
of the subject's life he had been unable to put money away or that 
one or more catastrophic events had consumed his savings. Lack of 
savings could be thought of as a more long term state of financial 
hardship. Individual Monthly Income referred to the amount of income 
the subject was receiving at the time of the initial interview. While 
his income may have been low, this may have referred to a recent 
circumstance. In addition, Relocatees may have underestimated their 
income because of the financial restrictions to be relocated, thus 
diluting out possible effects. 
The idea of the importance of chronic exposure to financial 
difficulty in predicting disease outcome was also supported by the 
finding that the prior atherosclerotic health status of those with no 
savings was worse than those with savings but that no difference was 
found for those subjects who differed by income. 
There is, however, another interpretation to the savings/income 
data. The total incidence of Atherosclerotic Disease for the study 
was an enormous 32 percent over the two year period (Table VI). 
Previous evidence, cited in the Introduction, showed that urban dwellers 
living on very low incomes had a significantly increased mortality 
secondary to ASHD when compared to the general urban population. 
Although no comparisons were made in the present study to other populations 
and morbidity rather than mortality was assessed, the nearly one-third 
figure would seem in accord with that data. Perhaps the lack of 
difference seen for the lower vs. upper values of the income group was 
because such a difference would be too small to be significant when compared 
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to the overall large incidence of atherosclerotic disease. The idea 
of Savings as a measure of chronicity, however, would still he valid. 
Renters did not show evidence of increased incidence of atherosclerotic 
disease, hut had a small N (12) in the high risk category which made 
analyses suspect. 
It would appear that the Monthly Financial Status and How 
Difficult on Income variables would he comparable ones in which an 
objective vs. a subjective evaluation of financial situation was made. 
However, because of the wording of the questions this was not the 
case. The postulated high risk group of the former variable included 
those who were going into debt and those who were using their savings. 
The postulated high risk group in the latter variable were finding it 
impossible or very difficult to exist on their income. These were 
probably not equivalent categories. While acknowledging this situation, 
this is some suggestion that it is the subjective assessment of difficulty 
coping that is related to illness as opposed to the more "objective" 
In the personal background category subjects at high risk in both 
of the variables showed borderline increased risk of disease. This 
was not, in general, the case when subjects exposed to other chronic 
conditions showed changes in their health outcome. This situation 
suggested that the associations observed may not be due to stress 
related effects. On the other hand, both of the variables deal with 
conditions wM,ch occurred when the subject was very young compared 
to a median age of 70 for the study population. The fact that any 
effect was evident up to 4 5 years after the event may be significant. 
The question of exposure for the two high risk groups to different 
classically medical etiologic agents and enduring personality 
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characteristics should "be especially raised for these two variables, 
as in general they should for all of the variables investigated 
previously. However, these aspects were not investigated in 
the present study. 
Further evidence to support the idea that the associations 
seen in the personal background category were due to chance was 
the result of the analysis which employed the ATHPHS. No difference 
was found between the high risk group and the low risk group with 
respect to prior health. This question will be further examined 
later in the chapter. 
Subjects with bad home conditions developed significantly 
more Peripheral Atherosclerosis. Again the question of exposure 
of this group to different etiological agents should be raised. 
Evidence has been presented which suggested that for some of 
the chronic condition variables there appeared to be an increased 
incidence of atherosclerotic conditions among those subjects postulated 
at high risk. As with the acute event variables, subjects exposed to 
those conditions that logically appeared more severe, such as lack of 
involvement in the total social sphere, and/or more chronic, e.g., 
lack of savings, developed more disease. Unlike the acute and 
indeterminate categories, however, the majority of the associations 
and the vast majority of the significant associations for the subjects 
who experienced the chronic situations were with the "more serious" 
conditions: Stroke and MI rather than Angina and Peripheral Athero¬ 
sclerosis. This may suggest a dichotomy between short term effects 
leading to less severe illness and long term effects progressing to 
more severe disease in an atherosclerotic disease continuum. 
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The second hypothesis of the study predicted that when the 
sample was divided into groups of subjects who experienced acute 
events and groups who experienced chronic conditions, the former 
would demonstrate no increased prior atherosclerotic disease while 
the latter would. 
It was found that the subjects who experienced the acute events 
showed no increased prior disease. Of the subjects in the indeterminate 
category, only those with eyesight problems had evidence of significant 
prior illness. This association was expected because of the nature 
of the eyes as a sensitive barometer of atherosclerotic disease. 
Subjects with hearing problems did not evidence increased prior disease 
and hearing is not considered to be a sensitive indicator of 
atherosclerotic disease. Again, except for the Relocation variable, 
consideration of sample size should be kept in mind when viewing the 
results. 
For the socially isolated groups no increased incidence of prior 
disease was found, even for those subjects who were found to be at 
significantly increased risk of developing disease during the course 
of the study. 
For subjects who were having financial difficulties, it was found 
that those who lacked savings had a significantly increased prevalence 
of prior atherosclerotic disease and that subjects who felt that they 
were having difficulty living on their incomes showed some trend to 
increased prior disease (p = .128). In addition, subjects in these 
two categories were the only ones of the financially burdened groups 
who were shown to be at increased risk of disease over the course of 
the study. For these two variables there may exist some evidence to 
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suggest that long term factors may he associated with both an 
increased prior prevalence and incidence of atherosclerotic disease. 
In the personal background/physical surroundings categories 
only the presence of bad home conditions was borderline associated 
with an increase in prior disease. This suggested that it, too, 
may be related to both increased incidence and prior prevalence 
of disease. There was no indication that subjects who experienced 
the other situations in this group had any increased prior disease. 
For the socially isolated groups and the subjects at risk in 
the personal background categories who showed increased risk of 
disease during the study but not increased prior disease, several- 
factors should be considered. Perhaps the ATHPHS was not a 
sufficiently sensitive measure of disease to pick up differences in 
the prior health status of the two groups. That is, perhaps the 
effects being investigated were of small magnitude, as evidenced by 
the borderline nature of several of the associations, and that only by 
eliminating all evidence of prior disease did the effects become evident. 
Except for the associations between those whose parents died before 16 
and Atherosclerotic Disease, all of the associations in question were 
with specific conditions, while the ATHPHS dealt with all the conditions 
thus diluting out possible effects. 
Some evidence has been presented that several of the chronic 
conditions, especially for subjects in bad financial situations, were 
related to both increased prior prevalence as well as increased incidence 
of atherosclerotic conditions. For the acute events no evidence was found 
for increased prior prevalence of disease for those subjects at postulated 
high risk. 
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Some additional light was thrown on the above questions when 
the entire sample was broken down by the Relocation groups. In 
Table XIV it can be seen that the variables which, in the above 
analyses, had been identified as indicators of increased prior 
prevalence of disease (Savings, How Difficult on Income, Home 
Conditions) continued to show this tendency for one or both of 
the Relocation groups. In addition. Table XI showed that the same 
variables predicted for increased incidence of disease during 
the course of the study and in the same Relocation group for which 
they had predicted increased prior prevalence, with one exception: 
Home Conditions was found to predict for increased incidence of 
disease in both groups. 
Further investigation of the Home Conditions variable yielded 
some interesting results. When the sample was broken down by 
Re location/Non-Re location it was found that Relocatees with bad home 
conditions had borderline worse prior health status at the start 
of the study than those with good home conditions (Table XIII; p = .102), 
while t Us was not the case for Non-Relocatees with bad home conditions. 
In the follow up period (Table XI) for those with no prior disease, 
the Relocatees with bad home conditions showed only a borderline 
increase in Peripheral Atherosclerosis (p = .08l), while Non-Relocatees 
with bad home conditions showed significant increases in the incidence 
of Peripheral Atherosclerosis (p = .033) and total Atherosclerotic 
Disease (p = .023). Thus, the event of relocation by possibly improving 
the living conditions of those who moved and thus decreasing the stress 
of living under poor conditions decreased the morbidity which had previously 
been shown to be present for this group. 
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When considering the entire sample, there had been a series 
of conditions which had predicted for increased incidence but 
not increased prior prevalence of disease. Of these it was found 
(Table XIV) that Relocatees whose parents were not alive to l6 
and Non-Relocatees with rural childhoods, both evidenced increased 
prior atherosclerotic disease. The former also showed significantly 
increased incidence of Angina and Acherosclerotic Disease for the 
Relocatees while the latter showed no significant or borderline 
associations for the Non-Relocatees. 
For subjects with no close friends contradictory results were 
obtained. Non-Relocatees with no close friends showed borderline 
increased prior disease and significant increase in the incidence of 
Stroke and Peripheral Atherosclerosis. Relocatees with no friends, 
however, showed significantly less incidence of prior disease while 
a borderline increase in the incidence of Angina and MI. No ex¬ 
planation can be offered for this apparent contradiction. 
It was also found that Non-Relocatees with no family income had 
less evidence of prior disease than those who received support from 
their families. This was most easily explained by assuming that those 
people who were sicker depended more on their families for support than 
people who were not sick. When prior disease was controlled for, no 
significant or borderline differences in the incidence of disease for 
the two groups were found. 
Thus, Parents Alive to 16 may possibly be added to the list of 
predictors of both increased prior prevalence and increased incidence 
of atherosclerotic disease. Number of Close Friends presented an 
enigma and could not be considered in this same group. 
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The third hypothesis of the Risk Factor Study stated that 
subjects who were both relocated and exposed to a chronic risk 
factor would develop more disease than would be predicted on 
the basis of simple addition of the individual risks involved. 
The sample was divided into low income groups and high income 
groups to control for the possible effects of income on the relocation 
experience. 
In the low income group, in general, there was not sufficient 
evidence to reject the null hypothesis. Two of the socially isolated 
groups, however, did evidence more than additive risks. The outcome 
in both cases was Angina. 
In the high income group evidence was also generally lacking to 
reject the null hypothesis. There was only one situation in which 
there was strong evidence of interaction, while there were several 
instances of borderline interactions. Relocatees with no close friends 
in the neighborhood developed more Strokes than could be accounted for 
by additive risks. This was the same group who had shown an interaction 
with Angina in the low income group. 
It was ascertained (data incorporated into Table XIV) that 
subjects who were exposed to the chronic conditions and who did not 
move showed no increased risk for development or disease; subjects who 
were exposed to the chronic conditions and who moved, demonstrated border¬ 
line increased risks , except for two groups which were found to show 
significant increased risks. The chronic situations were therefore 
considered predisposing conditions because they did not lead to.increased 
disease when they acted alone. Relocation was considered a pre¬ 
cipitating event because it brought on disease in subjects who would 
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have remained disease free otherwise. 
In summary, no general evidence was presented to support the 
third hypothesis. However, subjects exposed to two of the life 
situations showed significant added risk for the development of 
illness which could not be explained by the added risk of Relocation 
alone, while subjects exposed to several other situations shared 
trends in that direction. These situations were considered pre¬ 
disposing conditions and Relocation was considered a precipitating 
event. Angina and Stroke were the health outcomes for which these 
phenomena were demonstrated most, clearly. 
When the Risk Factor Study was viewed methodologically, several 
issues were raised. No attempt was made to ascertain the independence 
of the risk variables from each other. That is, there was no attempt 
to correlate the risk factors themselves. Because many of the chronic 
independent variables approached different aspects of the same life 
situation, e.g., social isolation, correlations were bound to be high 
among some of them. It is felt that a measure of such correlations 
should be made before any further work is undertaken with the present 
data. 
The conditions/events under investigation In the present study 
were viewed solely as factors which could identify populations at risk 
for disease. No etiological or causal relationships were implied. The 
use of correlative measures would be useful in this area as well. 
Variables which were significantly associated with disease and highly 
correlated with each other could be identified. Factors which were 
common to these variables could then be identified and thus, the question 
of causality could be approached. 

io 4 
Another methodological question raised by the study was the 
question of whether significant relationships between the independent 
variables and outcome were found only because of the large number of 
analyses undertaken. That is, were the null hypotheses rejected when 
in fact no real differences existed? Two points in particular seem 
pertinent. Firstly, the present study was designed as a screening 
study in which a large number of psycho-social-economic factors were 
considered. For many of the variables, the null hypothesis could not 
be rejected. It rwas only for those variables which clearly demonstrated 
significant associations that the null hypotheses were rejected. Secondly, 
although a large number of significant and borderline associations were 
found, all, except one went in the direction postulated by the various 
hypotheses or were easily explainable. These hypotheses were formulated 
prior to any data analysis. 
If the associations were due only to chance, a larger number 
of significant or borderline associations should have been found which 
contradicted the hypotheses. Since this was not the case, it can probably 
be said that for those null hypotheses which were rejected, there was 
sufficient evidence to do so. 
Lastly, the question of adequacy of controls for the postulated 
risk factors must be raised. In general, the only independent variable 
for which known adequate matched controls were included in the study was 
Relocation. For this variable, good socio-demographic evidence was 
presented and controlled for, when feasible, when differences arose. For 
the other variables under investigation this was not the case. It should 
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be repeated that the present study was only a large screening study 
which was meant to indicate what direction future research should take. 
The one place, however, where adequate control was achieved 
was with respect to the prior health status of each group. Each 
category for every variable was compared and analyses were carried out 
which used only those subjects with no prior evidence of disease. This 
presumably abolished the influence that prior health had on the 
outcomes. 
A related issue was the sample size in several of the categories. 
Because the entire sample was broken up several ways, and the small nature 
of some of the categories initially, at times the N for any particular 
cell of a contingency table became very small. This was generally noted 
when the results were discussed. In addition, Fishers Exact Test was 
used to determine statistical significance. This test is considered 
more accurate than other determinations of statistical significance when 
dealing with small sample sizes. 
Conclusions: 
A relatively homogeneous group of elderly urban poor were investigated 
for possible associations between specific psycho-social-economic 
risk factors and morbidity due to atherosclerotic disease. This was done 
by means of structured interviews which elicited data on possible risk 
factors in a reproducible way and used specific clinical assessments 
in the determination of atherosclerotic disease. The risk factors were 
made at varying times over the next two years. A weighted scale was 
used to determine overall health status of the subjects at the start of 
the study. 

io6 
The results show that a number of the risk factors contained 
subjects who showed significant increases in the incidence of one 
or more atherosclerotic conditions when prior health status was 
controlled for if either the entire sample was considered as when it 
was first divided in Relocatees and Non-Relocatees. 
The subjects who experienced the acute events showed no evidence 
of increased prior disease while subjects exposed to the chronic 
situations did. Every group, except one, which showed increased prior 
disease also showed increases in the incidence of disease over the 
course of the study. In addition, several of the groups which showed 
no increase in prior disease, showed increases over the course of the 
study. 
Lastly, subjects in several of the chronic condition variables who 
were also relocated showed an incidence of disease which could not be 
accounted for by the simple addition of the two risks involved. These 
situations were considered predisposing conditions and Relocation was 
considered a precipitating event. 
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PROCEDURE FOR OBTAINING CONTROLS 
Group-Matching 
1. Go the the first house to the right of the house from which we 
obtained our case. (To the right as you face the house). 
2. If there is no elderly person there, proceed to the right. (Every 
house or apartment must be accounted for—this may mean several 
trips to the same address until you have verified who are the 
occupants of each dwelling unit). 
3. If there is no house to the right—e.g., there is a vacant lot, 
a commercial establishment, etc.—proceed to the first house that 
is on the right. If there is an apartment above a commercial 
establishment be sure and try there. 
k. If the first house on the right is a multi-dwelling unit, start on 
the bottom floor and work your way up to find an elderly control. 
However, if any apartment along the way is not accounted for you 
must return some other time. 
5. If you come to the end of the block without locating a control, 
go to the first house to the left of the case's house and then 
proceed to the left. 
6. If the case's house is on the corner, and there are no houses to 
the right, go to the left. 
7. If the first elderly person you locate is married, get the names 
of both members of the couple. 
8. Make use of information from neighbors who are willing to provide 
you with information on a number of houses or apartments. 
9. Locate controls who are 60 years of age or older. 
10. Locate several elderly people for each address of a case. (That 
way if someone refuses to participate in our study we will have 
someone else to contact. If more than one case comes from the same 
address, locate even more elderly). 
11. For each elderly person that is located, try and get the following 
information: 
a. full name with correct spelling. 
b. Address 
c. telephone number (if possible)—or whether or not they have a phone. 
d. age. 
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